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OVERVIEW

This Public Scoping Report documents continuing efforts by the US Army Corps of Engineers
(Corps), Sacramento District to present information to the public and solicit public comments
regarding the Isabella Lake Dam Safety Modification (DSM) Project Environmental Impact
Statement (EIS). This report provides an overview of scoping process and a review of the scoping
and public participation activities conducted to date. It also includes a compilation of all of the
materials associated with three Public Scoping Meetings conducted in May 2011 in Kernville,
Lake Isabella and Bakersfield, additional scoping comments and an updated mailing list.

Scoping is a public process designed to determine issues and alternatives to be addressed in a
NEPA document. The scoping process for the EIS began on February 5, 2010, with the
publication of the Notice of Intent (NOI) in the Federal Register. The NOI provided formal
notification to the public and agencies that an EIS would be prepared for this project. The US
Environmental Protection Agency provided the only written comment to the Corps in response to
the publication of the NOI.

In May 2010, two Initial Public Meetings were held, one in Kernville and the other in
Bakersfield. These meetings were conducted to brief the public on the deficiencies identified in
the Isabella Lake DSM Project and to report on the ongoing investigations and activities being
conducted at the facility, to outline the process going forward, and to provide an opportunity to
submit questions and general comments on the Isabella Lake DSM Project. Summaries of these
two meetings and the materials presented by the Corps are contained in the Initial Public Scoping

Meetings, Scoping Report, Isabella Lake DSM Project, dated August 2010.

A second set of Public Information Meetings were held in December 2010 in Lake Isabella and
Bakersfield. The Corps provided an update on the status of the Isabella Lake DSM Project,
including the dam safety investigations and the preliminary risk reduction measures under
consideration in formulating remediation alternatives. There was also a discussion of the
environmental review process and the environmental studies being prepared in support of the
project. Again, the public was given an opportunity during the meetings to provide input
regarding issues of concern and to ask questions of the panel. Summaries of these two
information meetings and the materials presented by the Corps are contained in the Preliminary

Public Participation Report, Isabella Lake DSM Project, dated January 2011.
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Overview

Three Public Scoping Meetings were held May 17-19, 2011, in Kernville, Lake Isabella, and
Bakersfield to present the Alternative Risk Management Plans (RMPs) being considered and
evaluated in the EIS, and to seek input on the issues, resource concerns, alternatives and potential
impacts that should be considered in the EIS. At the meetings, the Corps described the
Alternative RMPs that are being evaluated that address seismic, seepage and hydrologic
deficiencies at Isabella’s Main and Auxiliary Dams. The potential environmental impacts
associated with these alternatives will be evaluated in the EIS. Summaries of these three meetings

and the materials presented by the Corps are presented in this report.

Public interest in the project is high, and the Corps will continue public participation efforts
throughout the EIS development process. After a Notice of Availability and a Draft of the Isabella
Lake DSM Project EIS are released in early 2012, public hearings will be scheduled during the
comment period in Kernville, Lake Isabella, and Bakersfield to receive public comment on the
Draft EIS.

The Corps maintains mailing and e-mail distribution lists to communicate and coordinate with
stakeholders, including government entities and officials, tribal groups, water users, media, and
those who have signed up at public meetings or otherwise asked to be added to the mailing list..
The Corps also maintains a public website on Isabella Lake and the DSM project,

http://www.spk.usace.army.mil/projects/civil/Lake_lIsabella_Dam/Index.html, and posts monthly

situation reports and other materials summarizing Corps activities in support of the Isabella Lake
DSM Project. From the public scoping meetings and the other public meetings and interagency
coordination conducted to date by the Corps, the following issues have been identified so far as
key concerns and questions relevant to the scope of the EIS:

e The urgency of the need to address public safety;

e The specific RMPs, project details and the time frames for implementation of the DSM

Project;

e The construction and long-term effects on lake levels, flood control and irrigation water

storage;
e The downstream effects on hydropower and Kern River rafting;

e The construction and long-term effects on water quality, fisheries and natural resources;
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e The impacts on lake-based recreation, recreation opportunities, and the local recreation-

based economy;
e The impacts on current grazing allotments;
e The offsite borrow sources under consideration;

e The positive and negative socioeconomic effects on the Kern River Valley economy and

workforce from construction;
o Cultural resource impacts and tribal concerns with the project;
e The potential real estate acquisitions and relocations associated with the project;
e Worker housing during construction; and

e Impacts on traffic, noise, and air quality during construction.

This report is divided into eight sections including this overview. The next section includes
copies of the press release, advertisement and mailer that were distributed to publicize all of the
meetings. The advertisement was placed in three local newspapers. The press releases and mailers

were distributed both electronically and by regular mail, as appropriate.

The next section includes the poster displays, handouts and PowerPoint presentation that were
common to all the meetings. The following three sections include the notes, sign-in sheets,
comment sheets and speaker signups for the Kernville, Lake Isabella, and Bakersfield meetings.
Next are the comments received by the Corps subsequent to the public meetings. The final

section is a printout of the master mailing list, current as of August 25, 2011.
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Kernville Meeting Notes

ISABELLA LAKE DAM SAFETY MODIFICATION EIS
US ARMY CORPS OF ENGINEERS

PuBLIC SCOPING MEETING

ODD FELLOWS HALL

KERNVILLE, CALIFORNIA

MAy 17, 2011

Attendance: +46

6 Display Panels welcomed the residents

Attendees were asked to sign in and given an agenda and handouts
Comment Forms were provided; five (5) were submitted

No speakers signed up

Meeting Notes

An Open House with display panels, handouts, and US Army Corps of Engineers (Corps) personnel took
place from 6:00 pm until 6:30 pm.

David Broadfoot, Tetra Tech Project Manager under contract with the Corps, acted as moderator and
began the meeting at 6:30 p.m. with opening remarks and an introduction of the project. Introductions of
Corps and US Forest Service personnel in attendance were made. The presentation panel consisted of
Veronica Petrovsky, Corps Project Manager; David Serafini, Corps Lead Engineer; and Mitch Stewart,
Corps Environmental Lead, and Marci Jackson, Planning Corps Lead. Mr. Broadfoot explained the
purpose and goals of the Scoping Process then introduced Mitch Stewart at 6:35 to begin the presentation.

Mr. Stewart began the presentation accompanied by power point slides. Mr. Stewart discussed the
purpose and goals of the Scoping Process, the environmental process and current status of how the Corps
was moving forward. Ms. Veronica Petrovsky discussed the primary purpose of the dams, the current
deficiencies and consequences of dam failure. David Serafini assisted Ms. Petrovsky in the presentation
with technical and hydrologic information, discussion of the alternatives. Marci Jackson presented the
required alternative plans and EPA requirements.

Questions from the floor during the presentation — What type of filter is being referred to with the
auxiliary dam and what is the purpose? Is it necessary to drain the lake during remediation of the
auxiliary dam?

The presentation highlighted the goals and expectations, the dams’ deficiencies and primary issues, the
potential consequences of a catastrophic failure, interim risk reduction measures (IRRM) to date, the
alternatives being analyzed, environmental considerations, and timelines.

The presentation was concluded at 7:40 p.m.
Mr. Broadfoot thanked the Corps and asked if there were any speakers in the audience who wished to sign
up. Mr. Broadfoot discussed the importance of public input and comments and encouraged all to submit

comments by mail, e-mail, fax, or in person.

Mr. Broadfoot opened the meeting to a Question and Answer period:
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Question from Mr. Ernie Anderson, Kernville resident
Will the Forest Service office be relocated? How will this be addressed?

o David Broadfoot indicated that the US Forest Service (USFS) and USACE buildings would be
relocated.

Question from Mr. Tom Teofilo owner of the Lodge at Painted Rock and Keyesville resident
Is a traffic study part of the EIS? If so, then the traffic on 155 needs to be analyzed, and the study should
include how it would affect economics.

Question from Mr. Darl Snyder, Kernville resident
If the dam is being raised, effects on adjacent land need to be analyzed.

Question from Mr. Rex Keeling, Kernville resident
The traffic study should address impacts on 178 through the canyon and at the mouth of the canyon, not
just on local road around the lake.

Question from Mr. Darl Snyder, Kernville resident
Project should consider using local contractors and employees. | am a contractor who specializes in
blasting, mining, and construction.

Comments from Mr. Rick Larson with the USFS
When can we provide comments?

e David Broadfoot indicated that the sooner we receive comments, the better.

Comments from Mr. Richard Rowe, resident of Wofford Heights
Several items need to be addressed in the DEIS
1. Economic impacts during construction to the entire Kern River Valley area
2. What are the impacts of the construction worker who take up all available restaurant and
lodging?
3. With auxiliary alternative and the land buttress, how is the CORPS going to mitigate wetlands
disturbance. Habitat mitigation needs to be developed.

Question from Mr. Steven Mayer, Bakersfield Californian reporter
What is the purpose of raising the dam, why are there several alternatives?

o David Serafini explained that the options look at optimizing the dam and modifications and
minimizing the impacts

Question from Ms. Barbara Hinkey, Kernville resident
If the height of the dam is raised, will lake level also be raised?

e Veronica Petrovsky indicated this is not the intent, but to prevent a catastrophic event

Question from Ms. Cathy Perfect, Kern Valley Sun Managing Editor and Lake Isabella resident
When the dams are fixed, will the pool restriction be lifted?

e Response by David Serafini is yes, as soon as modifications are completed.
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Comment from Mr. Tom Teofilo, owner of the Lodge at Painted Rock and Keyesville resident
Wants the fiscal impacts addressed in documents. What are the associated annual additional costs once
the modifications are complete? The cost factors need to be identified in the DEIS.

e Veronica Petrovsky responded that with the removal of the Borel Canal, costs would actually be
reduced. The Corps is currently responsible for the maintenance of the canal.

Question from Mr. Cody Norris, US Forest Service
What is the maximum outflow of the spillway currently and without the spillway & failure?

e The outflow is 10,000-12,000 cfs. If the dam failed there would be millions of cfs

Comment from Mr. Darl Snyder
The Corps needs to hire local contractors and workers

Seeing no additional questions or comments, Mr. Broadfoot asked for anyone who wished to speak to
come forward if desired.

Mr. Broadfoot asked for additional questions and/or discussion. Seeing none, Mr. Broadfoot reminded
the attendees of the importance of submitting their comments to the Corps.

The meeting was concluded at 8:00 p.m.
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Kernville Scoping Meeting Materials

Sign In Sheets
Submitted Comment Forms
Speaker Sign-In
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Isabella Lake Meeting Notes

ISABELLA LAKE DAM SAFETY MODIFICATION EIS
US ARMY CORPS OF ENGINEERS

PuBLIC SCOPING MEETING

KERN RIVER VALLEY SENIOR CENTER

LAKE ISABELLA, CALIFORNIA

MAY 18, 2011

Attendance: +42

6 Display Panels welcomed the residents

Attendees were asked to sign in and given an agenda and handouts
Comment Forms were provided; ten (10) were submitted

Three (3) speakers signed up

Meeting Notes

An Open House with display panels, handouts, and US Army Corps of Engineers (Corps) personnel took
place from 6:00 pm until 6:30 pm.

David Broadfoot, Tetra Tech Project Manager under contract with the Corps, acted as moderator and
began the meeting at 6:30 p.m. with opening remarks and an introduction of the project. Introductions of
Corps and US Forest Service personnel in attendance were made. The presentation panel consisted of
Veronica Petrovsky, Corps Project Manager; David Serafini, Corps Lead Engineer; and Mitch Stewart,
Corps Environmental Lead, and Marci Jackson, Planning Corps Lead. Mr. Broadfoot explained the
purpose and goals of the Scoping Process then introduced Mitch Stewart at 6:40 to begin the presentation.

Mr. Stewart began the presentation accompanied by power point slides. Mr. Stewart discussed the
purpose and goals of the Scoping Process, the environmental process and current status of how the Corps
was moving forward. Ms. Veronica Petrovsky discussed the primary purpose of the dams, the current
deficiencies and consequences of dam failure. David Serafini assisted Ms. Petrovsky in the presentation
with technical and hydrologic information, discussion of the alternatives. Marci Jackson presented the
required alternative plans and EPA requirements.

The presentation highlighted the goals and expectations, the dams’ deficiencies and primary issues, the
potential consequences of a catastrophic failure, interim risk reduction measures (IRRM) to date, the
alternatives being analyzed, environmental considerations, and timelines.

The presentation was concluded at 7:35 p.m.

Mr. Broadfoot thanked the Corps and asked if there were any other speakers in the audience who wished
to sign up and noted that speakers would follow a question and answer period. Mr. Broadfoot discussed
the importance of public input and comments and encouraged all to submit comments by mail, e-mail,
fax, or in person.

Mr. Broadfoot opened the meeting to a Question and Answer period:
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Question from Mr. Chris Morgan
If the fill material is coming from both upstream and downstream, how long will the lake level have to be
lowered and by how much more?

e Veronica Petrovsky stated that the Corps was working on the sequencing of the construction to
minimize impacts. This information will be included in the Draft Environmental Statement
(DEIS).

o David Serafini stated that there is a possibility that the lake may not be required to be lowered at
all and that the Corps was also looking into this possibility.

Question from Mr. Bill Blanton with the Salvation Army and Lake Isabella resident
Where would the spillway be dumping the water and where could he get a copy of the inundation map?

o David Broadfoot responded that the spillway water would go back into the Kern River
e Veronica Petrovsky responded that the map was available on the Kern County website

Question from Mr. John Ream, Lake Isabella/Bodfish Homeowners Association, Lake Isabella resident
Is the Borel Canal sufficient for outflow from the main dam?

e David Serafini responded that the outflow was bifurcated and that the Borel Canal is not designed
or used for outflow.

Question from Mr. Lanny Borthick, Kernville resident
Does the Borel Canal need to remain?

e Veronica Petrovsky stated that the Borel Canal was required to remain per a Southern California
Edison contract, although was analyzed as being de-commissioned with one of the Main Dam
alternatives.

Question from Mr. Bob Robinson, Lake Isabella resident
How much borrow material and what is the source?

e David Broadfoot indicated that the Corps was formulating an amount.
o David Serafini responded that current approximations are 2-3 million cubic yards

e Veronica Petrovsky stated that the Corps was looking at sites with material as close as possible to
the construction area to reduce impacts. She also directed attention to the display panel that
illustrates the four borrow sites currently under consideration.

Seeing no additional questions or comments, Mr. Broadfoot asked for those speakers who signed up to
come forward if desired.

The first speaker was Mr. Fred Roach, Kern River Valley Chamber of Commerce and Lake Isabella
resident. Mr. Roach began by questioning the 4-7 year timeframe for completion of the project. Mr.
Roach indicated that there were several items that he would like to see addressed in the DEIS:
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1. There has been a lot of discussion regarding downstream economics (Bakersfield). He wants to
see the economic impacts to the Kern River Valley discussed.

2. There is some confusion on what exactly is ““an active fault’” We have earthquakes every day in

California.

Are there seepage issues or “potential’ seepage issues?

Will the lake have to be lowered even further than present? It is still not clear.

What is the proven data that the lowered lake level even alleviates the problem, and will they

have to live with this for the next 7 Years? [emphasis]

6. His major concern is the 7 years of lake restriction. The lower lake level was forced on the
residents of the Kern River Valley with no public process.

ok~ w

o David Serafini responded to the question regarding the definition of an “active” fault by stating
that active meant there had been movement on the fault within recent (3,000) years.

Comment from the floor by Mr. Lanny Borthick
With the lake level being lowered (possibly even more during construction) the additional shoreline dust
impacts need to addressed. There are higher dust levels with the lowered lake level.

Comment from the floor by Cheryl Borthick, President of the Kernville Chamber of Commerce and
Kernville resident

We are concerned about the undermining of the roads and road closures. This needs to be addressed
because we are locked into this valley with very few routes in and out. We also question the reduced pool
level. Who picked this number?

The second speaker was Mr. Rex Emerson with the Kern River Valley Chamber of Commerce and Lake
Isabella resident.

Mr. Emerson asked if the Forest Service structures and residences were being eliminated and questioned
whether the Corps, in looking at all of the alternatives took this impact into account.

Comment from the floor by Elaine Roach, Lake Isabella resident.
Why not borrow from under the South Fork Bridge [which is currently flooded]?

e Veronica Petrovsky responded that the farther away the borrow sites are located, the possibility of
more significant impacts.

Comment from the floor by Dorothy Williams, Lake Isabella resident.
Will the project create jobs for people in the Kern River Valley? We want to see a local labor force.

Comment from the floor by Ron Vance, Wofford Heights resident.
If the Corps is going to raise the dam, will the lake level also be raised?

o David Broadfoot responded that there is no plan to raise the lake level capacity.

The third speaker was Mr. Don Fitch, Lake Isabella resident.
I am a resident of the mobile home park located below the auxiliary dam and will continue to come to
these meetings. To date nothing has been addressed. There is quite an economic impact to us.

o David Broadfoot assured Mr. Fitch that this would definitely be analyzed in the DEIS.
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Comment from the floor from Mr. Bill Bland.
If the dam is designed for approximately 150 years, then becomes ineffective after that, why not spend the
money now to extend its longevity?

o David Serafini responded that the Corps would examine the use of the dam with using different or
more sand.

Comment from the floor from Mr. John Ream
Have they considered processing gold if the Corp cleans out the lake? It has been done in San Gabriel.

Comment from the floor Cheryl Borthick

I am concerned about the three (3) years of construction and where the workers will be staying.
Currently there is an agreement with the fire service that firefighters are given priority if necessary.
What if there is a fire, where will the workers stay then? This should be addressed.

Comment from the floor from Rick Stockton
I am concerned about the length and width of the spillway alternatives. No mention of the length, will
this require the bridge to be raised with the additional spillway?

Mr. Broadfoot asked for additional questions and/or discussion. Seeing none, Mr. Broadfoot reminded
the attendees of the importance of submitting their comments to the Corps. The meeting was concluded
at 8:00 p.m.
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Lake Isabella Scoping Meeting Materials

Sign In Sheets
Submitted Comment Forms
Speaker Sign-In
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Bakersfield Meeting Notes

ISABELLA LAKE DAM SAFETY MODIFICATIONS
US ARMY CORPS OF ENGINEERS

PuBLIC SCOPING MEETING

BOARD OF SUPERVISORS’ CHAMBERS
BAKERSFIELD, CALIFORNIA

MAY 19, 2011

Attendance: £32

6 Display Panels welcomed the residents

Attendees were asked to sign in and given an agenda and handouts
Comment Forms were provided; two (2) were submitted

Two (2) speakers signed up

Meeting Notes

An Open House with display panels, handouts, and US Army Corps of Engineers (Corps) personnel took
place from 6:00 pm until 6:30 pm.

David Broadfoot, Tetra Tech Project Manager under contract with the Corps, acted as moderator and
began the meeting at 6:30 p.m. with opening remarks and an introduction of the project. Introductions of
Corps and US Forest Service personnel in attendance were made. The presentation panel consisted of
Veronica Petrovsky, Corps Project Manager; David Serafini, Corps Lead Engineer; and Mitch Stewart,
Corps Environmental Lead, and Marci Jackson, Planning Corps Lead. Mr. Broadfoot explained the
purpose and goals of the Scoping Process then introduced Mitch Stewart at 6:35 to begin the presentation.

Mr. Stewart began the presentation accompanied by power point slides. Mr. Stewart discussed the
purpose and goals of the Scoping Process, the environmental process and current status of how the Corps
was moving forward. Ms. Veronica Petrovsky discussed the primary purpose of the dams, the current
deficiencies and consequences of dam failure. David Serafini assisted Ms. Petrovsky in the presentation
with technical and hydrologic information, discussion of the alternatives. Marci Jackson presented the
required alternative plans and EPA requirements.

The presentation highlighted the goals and expectations, the dams’ deficiencies and primary issues, the
potential consequences of a catastrophic failure, interim risk reduction measures (IRRM) to date, the
alternatives being analyzed, environmental considerations, and timelines.

The presentation was concluded at 7:30 p.m.

Mr. Broadfoot thanked the Corps and asked if there were any speakers in the audience who wished to sign
up. Mr. Broadfoot discussed the importance of public input and comments and encouraged all to submit
comments by mail, e-mail, fax, or in person.

Mr. Broadfoot opened the meeting to a Question and Answer period:
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Questions from Ms. Stephanie Foe, Bakersfield resident
Is there any correlation between priority for funding and expediting the process with the status of the
dam?

e Veronica Petrovsky indicated that the Isabella dam is in the top ten and is in a good position to
get approval and funding.

Question from Ms. Nora Weber Bakersfield resident
Are you saying that Isabella Dam is not number 1 in the nation? That is what we have been told.

e Ms. Veronica Petrovsky indicated that the confusion may result from the different Classes of
dams. Isabella is a Class I, which may give us priority for funding.

Question from Mr. Bob Atkinson, Salvation Army Disaster Services and Bakersfield resident
What level of seismic event being analyzed?

o David Serafini responded that analysis of a magnitude and duration of 6.5 with 0.3 G and greater
was used for analysis. The shallow layer of the auxiliary dam is more prone to liquefaction

Comment from Mr. Calvin Foster
The DEIS should explain how the Isabella dam is one the first dams screened in with this new process.

Question from Mr. Greg lger, Bakersfield resident
Regarding the Borel Canal relocation- Is it public or private and why shouldn’t SCE pay for relocation?
Is there enough money to decommission?

e Veronica Petrovsky responded that there was not enough money, nor was SCE interested in
decommissioning

o David Broadfoot indicated that negotiating with SCE would add too much time onto the process.

Question from Ms. Nora Weber
What is the notification timeframe for a dam failure and inundation?

e Veronica Petrovsky indicated the information was located on the Kern county website.

Question from Ms. Stephanie Foe
There must be some timeframe to indicate inundation, how much time?

e Veronica Petrovsky indicated that the flooding would not be instantaneous; a lot of action and
forecasting for advance notice will occur if the dam fails. If there is a seismic event, there would
be no notification.

o David Serafini stated that according to the inundation maps, that Bakersfield would have 7 hours
before the floodwaters hit and recommended looking to the County maps for further clarification.
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Question from Mr. Jim Smith, Smith Engineering and Bakersfield resident
What is the purpose of the filters? Can you explain the process for cleaning as these seem tremendously
large?

o David Serafini explained that erosion moves particles and the filter stops them from moving or
migrating, but allows water though. They filter out earthen material, don’t require maintenance,
and are designed to withstand a seismic event.

Question from Mr. Jim Isbell. Bakersfield resident
Is the seepage through the dam or alluvial sediment?

o David Serafini responded that the seepage was exclusively through the foundation and seepage
lines.

Question from Mr. Greg lger
What exactly is the seepage danger? Has it been gradual over the years?

e Response by David Serafini is that over time and it becomes more accelerated. It is dominated by
a higher pool. This may be a trend in some areas, but they haven’t been able to test. They have
enough data with a full lake.

Question from Mr. John Reed
Has the Corp considered a membrane on the upstream side?

e David Serafini responded that the most effective solution was on the downstream side.

Question from Mr. Jim Smith
After core drilling and testing, how did the Corps remediate the holes?

e Some had piezometers installed with wells or were grouted bottom to top.

Comment from Mr. Darl Snyder
The Corps needs to hire local contractors and workers

Seeing no additional questions or comments, Mr. Broadfoot asked if there were any additional speakers,
who had not signed up. Seeing none David Broadfoot requested that the two speakers to come forward.

The first speaker was Mr. Jim Smith, Smith Engineering and Bakersfield resident. Mr. Smith commented
on the core drilling that had taken place by the Corps. A road was built across the face of the dam to
drill the cores and conduct testing. Rocks that were in place to protect the dam were removed to
construct the road. Once the dam construction is complete and the water level is higher, this road will be
under water. Rocks will be falling onto this road area. You have then caused a failure point in the dam.

o David Broad foot stated that this was a good point and would be addressed in the DEIS.

The second speaker was Mr. John Ream, Lake Isabella resident. | attended the meeting in Lake Isabella
last night, but have few additional comments, after sleeping on it last night. If the Corps re-routes the
Borel Canal flume from the auxiliary dam, than there would be no outflow and the water behind the
auxiliary dam would stagnate. This will cause damage to large mouth bass with the water backing up.
The water would not be clean, flowing or circulating. This needs to be discussed in the DEIS. In
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addition, during the planning stage the Corps should consider constructing a building for worker’s
quarters at Lake Isabella Blvd and ST 155. This could be used as a visitor center for residents and
visitors alike. You could consider a western motif.

The third speaker was Mr. Marvin Dean, longtime Bakersfield resident. | want several items addressed in
the DEIS: A notional preparedness training center is in the works, but construction is 4-5 years down the
road. There is the likelihood of an earthquake, before construction even starts. What is the local
government doing to inform the public; have drills, be prepared?

Question from Ms. Nora Weber
Why is it taking so long if this is so imminent?

o David Broadfoot responded that this is a short timeframe from the normal process, with an
expedited schedule. We must first identify all the deficiencies, and then analyze the possible
solutions.

Comment from Mr. John Ream
It is not THAT [emphasis]. We want to do it right.

Question from Mr. Greg lger
Are there any other similar dams that have failed?

e David Serafini responded that there have been none in the United States, but had worked with
others throughout the world where failures had occurred. Possibly we are all thinking of the
Grand Teton failure, which is not similar.

Mr. Broadfoot asked for additional questions and/or discussion. Seeing none, Mr. Broadfoot reminded
the attendees of the importance of submitting their comments to the Corps. Veronica Petrovsky thanked
everyone for coming and asked them all to please submit comments.

The meeting was concluded at 8:00 p.m.
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Bakersfield Scoping Meeting Materials

Sign In Sheets
Submitted Comment Forms
Speaker Sign-In
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ADDITONAL PUBLIC SCOPING COMMENTS






Clark Farr Comments - e-mail attachment and figure — received 6/13/11

COMMENTS

Isabella Lake Dam Safety Modification Study

e What is the current maximum pool capacity (at the spillway, still water) of the reservoir behind
Isabella Dam?

0 The literature still references the dam’s start-up capacity (568,100 acre-ft), but after 50+
years and 10 floods (large enough to harm Bakersfield if the Dam were not in place), it is
unlikely that large amounts of sediment have not moved into the lake.

0 The County’s 2010 aerials (available on the County’s GIS site) show dramatic aggrading
in the South Fork area. Though the photo is clearly during a period of very low lake
level, the sediment deposition patterns are indicative of deposition since the dam’s
construction.

e It was noted that the new overflow structure design was taking into account the impact on lake
level with the specific concern being the impact to natural habitat in the South Fork area of the
lake.

0 Photos from the 1966 (67) flooding show that a then robust riparian forest was laid
waste by the ~35,000 cfs (based on recollection, hopefully close to accurate) flow of that
event.

0 The design flood for the spillway design is ~400,000 cfs.

0 Assuming that ~300,000 cfs comes from the North Fork, then the remaining ~100,000
cfs will originate from the South Fork.

0 5-10 ft of additional, short duration, backwater into the South Fork area will damage
nothing the 100,000 cfs flowing through has not already destroyed.

=  Backwater into the South Fork riparian area may actually reduce flood damage
by reducing the effective slope of the flow passing through the area and thus
reducing the velocity and erosive power of the flow.

0 Within the last 10 yrs (again based upon a poor memory) environmental groups have
tried to have the operational lake level lowered in order to enhance the habitat for the
Southwestern Willow Fly Catcher.

0 Anyargument that lake level damages the environmental habitat needs to clearly define
its boundaries and assumptions lest it be used as pseudo-science to prove an otherwise
un-provable point.

e How will the 25 ft of uphill flow be accomplished?

0 Modification of the Borel Canal inlet is an obvious necessity.



= The Borel exits the auxiliary dam at its toe, ~100 ft below the crest, in an open
channel.
=  The Main Dam outlet leaves the Main Dam near its toe, ~125 ft below the crest.
= The Robust Option calls for the connection from the Main Dam Outlet to the
Borel Canal.
e Was consideration given to placing the Borel canal, and its inlet works, around the left abutment
of the auxiliary dam (see attached graphic)?
0 Given the length of construction and obvious complexity of carving a tunnel through
rock (required of the Robust Alternative)
0 Similar difficulties associated with the Life Safety Alternatives.

o

The left abutment is alluvium, easily excavated and/or tunneled.
0 Waters would be conveyed from behind the auxiliary dam, thus mitigating lake
circulation issues.
0 A left abutment alignment could (maybe) be constructed prior to the dam remediation,
thus limiting downtime for the SCE Power plant.
e (Can an analysis of the long term aggrading on the South Fork of the Kern River be under taken?
0 Not prior to the dam remediation work! Not concurrent with the dam remediation
work! After the analysis, design, and funding of the dam remediation work.
0 The aggrading of the South Fork is directly attributable to the lake.
0 At the Sierra Way Bridge the channel has aggraded ~8 ft. Bridge and roadway
reconstruction are required. To do so without knowing the extent of probable future
correction would be ... unwise.

Thank you for the opportunity to comment on this important project.

Clark Farr, RCE 038112

8605 Landover Lane
Bakersfield, CA 93311

cfarr@bak.rr.com
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From: Chris Horgan [mailto:chris@stewardsofthesequoia.org]
Sent: Tuesday, July 05, 2011 7:30 AM

To: Petrovsky, Veronica V SPK

Cc: Lorelei H. Oviatt; Bruce Whitcher

Subject: Dam Project Questions

Dear Veronica,

Some questions have come to mind regarding the Dam Project that I hope you
can answer:

1. Will the proposed removal of the Ca Edison Flume from the Auxiliary
Dam cause increases in algae blooms or any other conditions due to lack of
circulation?

2. Can the plan include a method to allow for circulation of water in
the Auxiliary Dam area in order to promote public health and reduce the
levels of nutrients?

3. How will the dam project help to address the 303(d) impaired water
body listing of Lake Isabella?
4. How will the dam project help to delist Lake Isabella from the

impaired status?

Thanks

Chris Horgan

Executive Director

Stewards of the Sequoia

Division of CTUC 501c3 Non Profit

Classification: UNCLASSIFIED
Caveats: NONE


mailto:%5Bmailto:chris@stewardsofthesequoia.org%5D

————— Original Message-----

From: Jon Ream [mailto:jrfree@earthlink.net]
Sent: Monday, July 18, 2011 12:33 AM

To: Petrovsky, Veronica V SPK

Subject: Lake Isabella

Veronica Petrovsky

My name is Jon Ream. I appeared at the last E.I.S. meeting in Bakersfield and
spoke on the state of the lake if the auxiliary out flow is moved to the main Dam
side.

I have been talking to local representatives about another proposal.

Getting the rock needed for the Dam from the Lakes upper delta and processing it
for Gold which can fund the dam re-fit. So far I have not heard back from Kevin
McCarthy or Supervisor McQuestin. Shannon Grove's people were there also. Still
no answer.

This is very lengthy for an email, but I don't see any reason for borrowing
money from China when there are millions in Gold in the delta. This would leave a
deeper, cleaner lake and provide the perfect kind of rock and gravel.

The McCarthy representative said regulations would not be a problem. "War, for
the good of the Nation," and that sort of thing. As a past Public Lands for the
People, Executive Board member I know the Federal can and will set aside all
regulations to get what they need. The delta would also provide an ideal place to
locate the machinery to process the rock, gravel and cement. I know they do not
like to respond on a good idea and I am fine with them getting all the credit,
but I would like to see Kern County and the Valley get a share of the Gold for
improvements. I do have 40 some years as a Gold prospector and the P.L.P. has
more expertise than the Federal Government in this matter, yet I as nothing at
all for my self.

Lastly, a few of us have been talking about all the drownings in the lake and
river. Some one mentioned putting a creek on the auxiliary side of the valley. I
liked the idea and thought it through. We have the drainage, we just need a river
bed and water. The water could come from the new (slightly
larger) connection from the main dam to the Edison canal. The bed should be able
to handle two feet of water, perhaps twelve to fifteen feet wide. No water proof
bottom might handle the wetlands mitigation in that area and a connection to the
Powers Gateway pond would eliminate the Mosquito problem with their artificial
pond. The rafting companies would handle the raft rentals and insurance. Near the
Dan would make a good tourist and construction worker habitat along the creek.
This area is County Park and private land. This is just a though right now, but I
would like to hear if you think this is viable. This should save some lives and
give people safe water to play in. Thanks. Jon Ream

Classification: UNCLASSIFIED
Caveats: NONE
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From: Jon Ream [mailto:jrfree@earthlink.net]
Sent: Tuesday, July 19, 2011 8:50 AM

To: Petrovsky, Veronica V SPK

Subject: Re: Lake Isabella

Dear Veronica Petrovsky

Thanks for the timely response. I was not suggesting replacing the Edison
canal, just allowing more water through the ridge to feed a creek. There the
water would then separate to the Edison canal and the creek. The Edison canal
would take percedence during a time of low water, should the pressure drop. I
assume the main dam connection would be a pressure feed to raise the water to
the auxiliary Dam base level. The pressure feed would then pool and feed the
Edison canal. The excess from this pool, if any, could then feed the creek.
The connection and pool could be made near the step down below the auxiliary
Dam.

Second, I suggested the delta, near the airport, as a source for the larger
project ahead. A Mississippi River type dredge could be used along the
existing river channels East side. The deeper the dredge went on each pass,
the better it would be for Gold and lakes health. The dredge would stop
before reaching the Kernville River Park as the boulders would be too large
to process.This would also accelerate flow through Kernville in time of high
water and lessen flood hazard. As I have said. It gets complicated.

There is however this one chance to get at the delta Gold. There will never
again be a reason to remove the over burden covering the millions in Gold
that is surely there. That is a pity. Thanks again. Jon Ream


mailto:%5Bmailto:jrfree@earthlink.net%5D

United States Forest Sequoia National Forest Kern River Ranger District
USDADepartment of Service Giant Sequoia National Lake Isabella Office Kernville Office

Agriculture Monument P.O. Box 3810 - P.O.Box9
‘ Lake Isabella, CA 93240 Kernville, CA 93238
(760) 379-5646 (760) 376-3781
www.fs.fed.us/r5/sequoia/

File Code: 1580

Date: August 31,2011

Veronica Petrovsky

Project Manager, Isabella Lake DSMS
U.S. Army Corps of Engineers

1325 J Street

Sacramento, CA 95814-2922

Dear Ms. Petrovsky:

Please accept this letter as the Kern River Ranger District (District) initial response to scoping.
As the project planning progresses, the District, Sequoia National Forest and Giant Sequoia
Monument will have other opportunities to respond including responding to the Draft EIS. The
draft will include refined alternatives including a proposed alternative.

Sincerely,

I8

BRENDA EHMANN
Deputy District Ranger

cc: Penny Caldwell Realty Specialist Real Estate Division, Mitch Stewart Senior Environmental

Manager Environmental Resources Branch

Attachment

@ : Caring for the Land and Serving People Printed on Recycled Paper a



Isabella Lake Dam Safety Modification Project
Response to Scoping- Potential Issues of Concern

Kern River Ranger District, Sequoia National Forest and Giant Sequoia National
Monument

Please accept this letter as the Kern River Ranger District (District) initial response to scoping. As
the project planning progresses, the District, Sequoia National Forest and Giant Sequoia -
Monument will have other opportunities to respond including responding to the Draft EIS. The
draft will include refined alternatives including a proposed alternative.

The District only responded to concepts 2A and 2B since they appear to be the most likely
alternatives, considering social, environmental and economic issues. Both concept A with a wide
auxiliary spillway and concept B with a_narrow auxiliary spillway have similar impacts to National
Forest system lands and forest visitors. Concept A and concept B relocate Borel Tunnel, include
labyrinth weirs, and operate under extreme flood events.

The two major differences between the two conceptual plans as they affect the National Forest are
Plan A does not require a crest raise but requires more excavation; Plan B requires a crest raise for

- freeboard but less excavation. As the borrow locations have not yet been identified, impacts for
these sites will be determined after locations have been identified.

The District input is based on projected forest needs over the next 15 to 20 years to mitigate effects
of the dam remediation project. Most significantly, it appears that both option A or B will render
the Lake Isabella Office Compound and Main Dam Campground unusable. South Fork Marina
and fee sites at South Fork Recreation Area, Auxiliary Dam, and Old Isabella will most likely be
impacted as will many existing sites and programs. The following lists projected impacts to USFS
sites and operations that should be considered for mitigation as part of this project.

Impacts, Issues, L.osses and Possible Mitigations - by Resource Area

* Range

e The Lake Isabella Grazing allotments exist along the South Fork areas between Kissack Bay,
to Patterson Lane at the western edge of the South Fork Wildlife Area, and Hanning Flat.
Activities such as the creation of borrow sites or campground improvements in these areas
could impact grazing. There will be a potential significant loss of forage in the Patterson
Lane portion of the Lake Grazing Allotment if the area is used as a borrow site.

e The Lake Isabella Grazing Allotment is a significant part of the livestock permit holder cattle
grazing operation. Any permanent loss of the Lake Isabella Allotment is subject to at least a
one year notification to the affected permit holder prior to the loss (this does not include
seasonal adjustments due to drought, fire etc.). The permitted area is utilized by one permit
holder as follows: '

e September 16 to February 28 — 118 head; October 16 to January 15 — 115 head; June 1 to
June 30 - 150 head.



e On/off dates can vary each season by 2 weeks depending on forage conditions of other
Forest Service/BLM grazing allotments.

e Possible Mitigation of Impacts to Range :

e Consider utilizing the Forest Service portions of the South Fork Wildlife Area if the Lake
Isabella allotment were lost due to excavation of the area for borrow. This would require
extensive reconstruction of the existing perimeter fence that surrounds the South Fork
Wildlife Area and environmental analysis for this project including grazing the South
Fork Wildlife Area. '

e Cultural Resources

e A NAGPRA plan of action between the United States Forest Service (FS) and United States
Army Corps of Engineers (COE), tribal communities, and federally recognized and
unrecognized tribes is needed to complete reviews of areas to be impacted.

e Probable areas to be impacted are the Lake Isabella Office Compound located at Isabella
Lake, the recreation areas at Auxiliary Dam, Old Isabella, South Fork, and the Borel Canal
that are not eligible for listing.

e Archaeology sites including human artifacts located at the Main Dam campground and at
Piney Point and these sites may be eligible for the National Register of Historic Places. Main
Dam Campground has archaeological material near the entrance of the campground.

¢ Depending on final design and borrow site locations, more sites may be located.

* The COE is planning to continue to meet the need of Tribal Consultation.

¢ The project area includes a relatively high incidence of prehistoric and historic-era sites and
resources. Within the Lake Basin, modern facilities often overlay these resources--often
occupying the same space--and create challenging resource management issues for resource
managers. The current undertaking must take into account the full range of potential effects
to cultural resources that project activities may create during all phases of the project.

e Natural Resources- Fisheries and Water Quality

» The district requests that the COE retain access to limnologist and fisheries expertise during
the design phase to ensure that lake dynamics and options for maintaining or improving
fisheries are incorporated into early phases of the design for the project.

¢ Eliminating Borel Canal (maximum assurance concept) may change water flow dynamics,
create slack or stagnant water near Auxiliary Dam, and result in further reduction of
dissolved oxygen levels that are already below water quality standards. Options to maintain
or improve water quality should be considered and would likely take evaluation and input
from a limnologist and fisheries biologist.

¢ The restoration of disturbed forest system land after construction is completed needs to be
addressed especially at borrow sites.

e For protection or enhancement of habitat design of borrow sites should address heat gain,
especially for roosting and nesting habitat for fisheries shorebirds and waterfowl. This may
be done in part by creating islands within the deeper borrow pits where pelicans or other
birds can rest protected from predation or disturbance from terrestrial intrusions by water,
nest structure for osprey and bald eagles, replacement or creation of new fisheries cover
structure and spawning sites or structures.

Isabella Lake is currently designated by the California Regional Water Quality Control Board
under section 303(d) of the Clean Water Act as an impaired water body due to both low
dissolved oxygen levels and high pH.



http://www.waterboards.ca.gov/water_issues/programs/tmdl/2010state_ir_reports/category5_
report.shtml

e Project design should look at options to reduce heat gain from shallow depths and increase
dissolved oxygen. This may be done in part by using waste rock for wave energy dissipaters
which can increase dissolved oxygen as a result of wave action against rocks.

e Office Replacement '

The Forest Service requests that COE provide a range of possible relocation sites for the District
compound that is currently located at Isabella Lake for the Main Dam Campground, for launch
sites, for day use sites, and for all sites impacted by Isabella Lake Dam Safety Modification
Project. The District requests that the COE complete preliminary investigative work, feasibility
studies and meet NEPA requirements for all relocation sites that have been agreed upon by the
District.

e The concept plans A and B would render the Kern River Ranger District compound located
at Isabella Lake unusable. The Forest requests that the 50 acre Lake Isabella Office
Compound is replaced in whole to includes office space, an engine bay, visitor information
service, a work center, storage yards, and a rappel tower, out buildings, garages, workshops,
parking, a water system, and leach or sewer system.

e The USFS requests early identification of site alternatives for a single new administrative
compound that is easily accessible to the majority of visitors to the Kern River Valley.

e The District has completed some preliminary assessments of facility requirements such as
setting, layout and design, parking, and security needs.

e Fire module response time should be maintained or improved as a result of the facility
relocation.

e Highways 155 and 178 going through the town of Kernville serves as the southern gateway
to the Giant Sequoias including the Trail of 100 Giants. It is important for the District to
have a presence in this gateway community.

¢ Build on existing forest system land if possible, although other suitable sites may be
considered. ,

e There is a possible new facility location on land near auxiliary dam in the NW 1/4, S29,
T26S. R33E. It appears to be forest system land but would need ownership/boundary
clarification. A

¢ Consider co-locating with other USFS buildings or other agencies (Kern County, Bureau of
Land Management (BLM), and COE). The District has approximately 60 permanent
employees to be located or co-located, in addition to a five- to seven- person engine module.

e Please consider locating Kern River Ranger District personnel to a new permanent
compound prior to the start of construction to minimize staff disruptions.

e Consider Federal, Forest Service and USDA guidelines in choosing a building location and
construction planning. For example, any new Compound must meet requirements as
described in Executive Order 13514 such as location near rural town centers, accessibility to
transportation corridors, and not located on environmentally sensitive areas. Forest Service
Manual (FSM) 1241.03 provides guidelines to FS building locations, including collocation
with other agencies. Department of Homeland Security has standards for building locations
and physical security standards of design.

¢ Recreation



The Main Dam Campground closure constitutes a District loss of 82 popular and shaded camp
sites, a water system, a dump station, an oxidation pool, and revenue. Before and during
construction there will also be diminished capacity and revenue (from the Southern Sierra Pass) at
Auxiliary, Old Isabella and South Fork Recreation Areas that include a dump station, boat
launches, and a water system including a leach field. Launch 19 ramp may not be accessible for
three to four years during construction.

e The District requests installing holding tanks in recreation areas instead of septic tanks with
leach lines to improve water quality.

¢ The District requests that Main Dam Campground be replaced. A suggestion is to replace the
value of lost facilities, thinking about future needs. Look at the quality of current demand
rather than quantity. Look at improving existing sites commensurate with ability to maintain
those sites. This is preferable to replacing in-kind.

e It is also a preference of the District that recreation facilities are designed to meet current
demand. This would include accommodating a greater number of large RV sites with
hookups, that are lakefront, that have boat trailer parking, and that boating facilities include
ramps, marinas, and fish cleaning stations.

o Consider including a landscape architect as part of the core team.

e Consider improving or relocating existing impacted dispersed areas, including Hanning Flat
especially if it is used as a borrow site.

¢ Consider developing Engineer’s Point; there may be a potential for a marina, a launch, boat
parking, and lakefront RV camping if it re-contoured and developed.

e Consider developing Stine Cove.

o The District requests that all launch areas are upgraded to compensate for the time Launch 19
is out of service and that Launch 19 is restored to original or upgraded condition after
construction is completed.

o There will be loss of income for District recreation and all marina Special Use Permit
holders.

e Consider revisiting the COE Master Plan for Isabella Lake, to compare trails in the Master
Plan with the trail system discussed in the new Kern River Valley Specific Plan, adopted by
the Kern County Board of Supervisors on June 28, 2011. The District requests the COE to
improve or construct trails as shown in the COE Master Plan.

o Consider replacing or addressing the loss of sites at Boulder Gulch and Tillie Creek
Campgrounds that are under water at high lake levels. This might be accomplished by
building up areas north of the current campground locations.

e Consider replacing the area to be lost at Auxiliary Dam, Old Isabella, South Fork Recreation
Area, the water system, marina, dump station and leach field.

o If the BLM Keysville launch site is closed for this project, the District launch sites will
experience increased use. District launch sites at Sandy Flat CG, Miracle, and Democrat
may need to be enhanced to accommodate increased use.

¢ Borrow Site Possibilities that could have a positive impact to recreation:

o Dredging or deepening the water below gross pool elevation for borrow material
at French Gulch and Red’s Marina could improve access, but may impact
wind/wave action for boats.

o Taking borrow material from South Fork Recreation Area may deepen the
channel for boats.

o Auxiliary Dam Day Use and Engineer Point both have potential to re-grade site,
and re-design the landscape and campground layout at the same time

4
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Mailing List

MAILING LIST

This updated mailing list was generated on 8/27/2011 from a master file prepared and maintained
by Tetra Tech. The master compiled list was created in Excel from the following sources:

The mailing list provided by the Corps to Tetra Tech in September 2010;
The e-mail distribution list provided by the Corps to Tetra Tech in September 2010;

Sign-in sheets for the public informational meetings held by the Corps in May of 2010
and input by Tetra Tech;

Sign-in sheets for the public informational meetings held by the Corps in December of
2010 and input by Tetra Tech;

Sign-in sheets for the public informational meetings held by the Corps in May of 2011
and input by Tetra Tech; and

Additional names and addresses forwarded by the Corps for inclusion.

The list is organized into logical categories. Information is entered as provided (including
omissions) with duplications and obvious errors corrected. Corps staff and Corps contractors
attending meetings have been eliminated from the list, and those entries from multiple sources are
noted. The list also includes the stakeholder’s notification and document preferences (electronic
or mail) when provided.

Tetra Tech will continue to maintain, update and make the list available to the Corps for the
duration of the contract.

September 2011 Isabella Lake Dam Safety Modification EIS, Public Scoping Report






Stakeholder Prefix First Name Last Name Title Organization
Business Association Mr. Richard Chapman President Kern Economic Development Corporation
Business Association Mr. Rex Emerson Kern River Valley Chamber of Commerce
Business Association Mr. Tom McKinney Kern River Valley Chamber of Commerce
Business Association Ms. Debra Moreno President Greater Bakersfield Chamber of Commerce
Business Association Mr. and Mrs. Elaine and Fred Roach Kern River Valley Chamber of Commerce
Business Association Ms. Jill Sloan Kernville Chamber of Commerce
Business Association Ms. Michelle Sweet Office Manager Kernville Chamber of Commerce
Business Association Mr. Ray Thurm President Kern River Valley Chamber of Commerce
Business Association Kern River Valley Chamber of Commerce
Business Association Kernville Chamber of Commerce
Business Association Kernville Chamber of Commerce
Business Association Lindsay Chamber of Commerce
Business Association Porterville Chamber of Commerce
Business Association Porterville Chamber of Commerce
Business Association Ridgecrest Chamber of Commerce
Business Association Springville Chamber of Commerce
Enwror\ mgntal Mr. Chris Horgan Executive Director Stewards of the Sequoia
Organization
Enwror\mgntal Ms. Georgette Theotig Chair Sierra Club - Kern-Kaweah Chapter
Organization
Enwror\mgntal Mr. Reed Tollefson Preserve Manager Kern River Preserve
Organization
Federal Elected U.S Senator Barbara Boxer Senator U.S Senate
Federal Elected U.S Senator Dianne Feinstein Senator U.S Senate
Federal Elected us. . Kevin McCarthy U.S. Representative U.S House of Representatives

Representative
Federal Elected Mr. Ben McFarland Staff Congressman Kevin McCarthy
Federal Elected Mr. Sam Ray Staff Congressman Kevin McCarthy
Federal Government Mr. Ernie Anderson United States Geological Survey (retired)
Federal Government Ms. Der Hsien Chang Archaeologist USDA Forest Service
Federal Government Mr. Dirk Charley United States Forest Service
Federal Government Ms. Brenda Ehmann USDA Forest Service
Federal Government Ms. Brenda Ehmann Deputy District Ranger |USDA Forest Service
Federal Government Jody Lyle National Park Service
Federal Government Ms. Susan Moore Field Supervisor U.S. Fish and Wildlife Service
Federal Government M. Cody Norris PAO gi?rétForest Service - Sequoia National Forest - Kern River
Federal Government Ms. Alexandra Picavet National Park Service
Federal Government Ms. Valerie Pillsbury National Park Service
Federal Government Ms. Sue Porter Bureau of Land Management - Bakersfield Field Office
Federal Government Ms. Cathy Purchis National Park Service
Federal Government Mr. Jeremy Redding U.S. Fish and Wildlife Service
Federal Government Ms. Debbie Santiago Bureau of Land Management
Federal Government Ms. Penelope Shibley USDA Forest Service
Federal Government U.S. Department of Agriculture - Bakersfield Service Center
General Public Mr. Scott Alten
General Public Mr. Gary Amstutz
General Public Mr. Ron Anderson

Arthur & Sidney R. Barnes Family Foundation; KRV Heritage

General Public Mr. Bob Barnes Foundation
General Public Mr. Jack Bernardin
General Public Ms. Laura Berry
General Public Ms. Sharon Bonorden
General Public Mr. Tom Bosmans
General Public Mr. Chris Brayman
General Public Mr. Robert Burkhart
General Public Mr. Robert Butterton
General Public Mr. Thomas J. Caldwell
General Public Mr. Carl Cappelen
General Public Mr. Brian Cosgrove
General Public Mr. Jim Davis
General Public Mr. Marvin Dean
General Public Ms. Angie Delgado
General Public Mr. Curt Douglas California Hospital Association
General Public Mr. Rod Eisenbraun
General Public K. Evans
General Public Mr. Clark Farr Local Engineer
General Public Ms. Dawn Ferguson
General Public Mr. Ken Ferguson
General Public Mr. and Mrs. Don and Carol Fink
General Public Mr. Don Fitch




Stakeholder Prefix First Name Last Name Title Organization
General Public Ms. Stephanie Foe
General Public Mr. Henry Fountain
General Public Mr. Paul Fuller
General Public Mr. Eric Fuller
General Public Mr. Ron Fussy
General Public D.R. Gaskin
General Public Ms. Ingrid Harris
General Public Ms. Claire Hartley PAC Democratic Club
General Public Mr. Gary Hasen
General Public Ms. Jaymee Hasty
General Public Mr. Milford Hearn
General Public Ms. Barb Hinkey
General Public Ms. Eva Hollman
General Public Mr. Chris Horgen
General Public Mr. Greg Iger
General Public Mr. Jim Isbell
General Public Mr. Trenton Jenette
General Public Mr. Bill Jewell
General Public Ms. JoAnn Jones
General Public Mr. Bill Jones
General Public V. Jones
General Public Mr. Melford Kearn
General Public Mr. Rex Keeling
General Public Mr. John Keyes
General Public Mr. Rob Kirbach
General Public Mr. Wallace Kleck
General Public Ms. Pam Koidahl
General Public B. Kubisiak
General Public Mr. Scott Kuney
General Public Ms. Jean Laborde
General Public Mr. Mike Lanza
General Public Mr. Gary Levy
General Public Mr. AJ. Lockwood
General Public Mr. Larry Luntz
General Public Mrs JoAnne Luntz
General Public Mr. Brian Mauer
General Public Mr. Saul McGarity
General Public Ms. Elizabeth McGuirk
General Public Mr. Rollie Moore
General Public Ms. Debbie Naworski
General Public Ms. Leann Norris
General Public Mr. John Novosel
General Public Mr. Craig Parish
General Public Ms. Denise Peters
General Public Mr. John Petty
General Public Mr. David Prince
General Public Ms. Suzette Ramirez
General Public Mr. Jon Ream
General Public Ms. Marily Reese
General Public Mr. Lane Robinson
General Public Ms. Merry Shaines
General Public Mr. Matt Sheskies
General Public Mr. Jono Slade
General Public Mr. James Smith
General Public Mr. Terry Snow
General Public Mr. Darl Snyder
General Public Mr. Richard Stockton
General Public Mr. Rick S. Stockton
General Public Mr. Steve Story
General Public Mr. Tom Suggs
General Public Mr. Ron Vance
General Public Ms. Nora Weber
General Public Mr. Michael Welch
General Public Mr. Horace Wells
General Public Ms. Sandra Wieser
General Public Ms. Dorothy Williams
General Public Ms. Ruthie Heuer
General Public Mr. and Mrs. Carol and Robert |Siliicz Carol and Robert Silicz
Local Association Mr. Bob Atkinson Salvation Army
Local Association Mr. William Blanton Salvation Army
Local Association Ms. Cheryl Borthick President Kernville Chamber of Commerce
Local Association Ms. Lorraine Castro CEO American Red Cross - Kern Chapter




Stakeholder Prefix First Name Last Name Title Organization
Local Association Mr. Joe Ciriello President Kern River Valley Revitalization
Local Association Mr. Joe Ciriello Kern River Valley Revitalization
Local Association Mr. David Dear Kern Valley Plrogressive Alliance for Change , Kern River
Valley Revitalization
Local Association Mr. Robert Estrada International Mt. Biking Association
Local Association Mr. and Mrs. John and Jenny [Hanley Kern River Valley Revitalization
Local Association Ms. Deborah Hess President Desert Mountain RC&D Council
Local Association Mr. Tom Klein Kern River Valley Community Emergency Reponse Team
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. Introduction

Isabella Lake is a reservoir made up of two earthen dams on the Kern River about 35
miles northeast of Bakersfield, between the towns of Lake Isabella and Kernville in
California. The dams were completed in 1953 at a federal cost of $22 million to provide
flood control, irrigation, and recreational benefits. The Main Dam is 185 feet high and
1725 feet long while the Auxiliary Dam, 2,000 feet away, is 100 feet high and 3257 feet
long. Together, the dams provide 570,000 acres-feet of storage space at full capacity. The
dams protect more than 300,000 people located in the Bakersfield area and about 350,000
acres of agricultural land and oilfields. The dams are operated and maintained by the U.S.
Army Corps of Engineers (Corps), while the park facilities are operated and maintained
by the US Forest Service.

The Kern River is broken up into two stems: the North Fork and South Fork. Mountain
ridges of 10,000 feet elevation separate the north and south streams. The north fork runs
through Mt. Whitney and drains into Isabella Lake contributing approximately 85% of
the total flow. Precipitation typically falls as rain at elevation levels less than 5,000 feet
and as snow at higher elevations. Generally, rainfall inflows begin during the winter and
last till mid spring (November to April). Snowmelt inflows begin on April and last
throughout the summer. Snowmelt has a greater volume of inflow into Isabella Lake
with volume peaks between April and July.

Through a series of seismic investigations done from 2003 to 2006, studies showed that
both the Main and Auxiliary Dam have possibilities of dam failure. The dams have been
classified as DSAC 1 (the highest risk rating): urgent and compelling (unsafe), due to
seismic and seepage issues and the large population located downstream within the
inundation zone. The Corps will be evaluating alternatives to reduce the dam’s safety
risks prior to the design and construction phases. Further investigation and safety
alternatives are being considered. Remedial action is expected to begin in the year 2015.
In the mean time, on April 27, 2006, the Corps implemented a pool restriction based on
the seepage concerns. The lake elevation will be limited until the Corps completes the
design of the permanent solution alternative and construction commences. The current
pool restriction is 20 feet below full pool level (elevation of 2585.5 feet), or 63% of full
capacity. This condition and further impacts that may occur during remediation are likely
to have an impact on water quality in the reservoir and downstream.

Water quality has been monitored at Isabella Lake by the Corps as part of an
environmental monitoring program since 1974. The monitoring program was
implemented to determine the water quality level for both recreation and environmental
health and to satisfy the Department of Army Engineering Regulation 1110-2-8154,
“Water Quality and Environmental Management for Corps Civil Works Projects” which
was written under the authority of the Federal Pollution Control Act (FWPCA), the Clean
Water Act, and the Water Quality Act. Over time, the program has expanded to include
more parameters and wet samples have been collected since 2001 to look for constituents
such as metals, nutrients, solids, and more. By collecting data, a water quality profile can
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be developed for Isabella Lake and the Corps can check compliance with federal and
state regulations for drinking water and aquatic life limits as well as more local objectives
set by the Tulare Basin Plan. In the future, with the anticipated remediation activities,
other water quality regulations will need to be adhered to such as the California
Construction General Permit (CGP) and applicable discharge permits.

Historical data and more recent monthly and continuous water quality monitoring
activities suggest that there are some existing concerns regarding the water quality of
Isabella Lake that may be exacerbated by remediation activities depending on the
selected alternative. The main areas of concern for water quality based on historical data
include compliance with state and federal regulations now and in the future, the possible
implications of construction activities around a lake that remains fully-mixed throughout
the seasons, arsenic levels in the lake that are near and sometimes above the drinking
water limit, and hazardous algal blooms which are suspected to have caused fish and bird
kills in the past. Analyzing the historical water quality data also showed that there is a
need for tighter resolution of data to help understand and capture conditions that are
expected during any construction activities. The first phase of a supplemental monitoring
program was implemented in April of 2009 to begin capturing parameters once a month
and wet samples at least quarterly. Another phase of monitoring was implemented in
April 2011 in which a buoy housing a water quality sonde captures hourly readings at the
Main Dam, a time resolution that will be more relevant to expected conditions that need
to be analyzed during any remediation activities.

II. Regulatory Setting

The Corps has a national policy to protect and enhance the quality of air, water, and land
resources. The protection and enhancement of these resources can include developing
water quality management programs and compliance with all federal, state, interstate, and
local requirements (ER 1110-2-8154, May 1995). Water quality management objectives
of the Corps listed in ER 1110-2-8154 that are related to the Isabella Lake DSAP project
include to “define baseline water quality conditions for each project..., establish and
maintain a water quality monitoring and data evaluation program that ensures
achievement of water quality management objectives and to evaluate project performance
and water quality trends..., and integrate water quality considerations into all water
control management decisions.” The authorities for this Department of Army ER come
from the Federal Pollution Control Act (FWPCA) of 1948, the Clean Water Act of 1977,
and the Water Quality Act of 1987.

Isabella Lake is subject to compliance with the guidelines as established by state and
federal water quality goals (CVRWQCB, 2008) and additional requirements within the
Tulare Basin Plan (CVRWQCB, January 2004). Water quality goals set by state and
federal agencies that are relevant to Isabella Lake mainly involve fresh water aquatic life
limits and human health limits for drinking water and/or recreational waters. Specific
limits can be found in the “Water Quality Limits for Constituents and Parameters”
document prepared by the California Central Valley Regional Water Quality Control



Board and the California Environmental Protection Agency and recently updated in July
2008. Applicable standards and limits to the constituents tested at Isabella Lake can be
found in the following section on “Affected Environment.” The State of California
approved “Tulare Basin Plan”, which includes Lake Isabella, contains both general and
area specific goals for various water quality parameters. The plan can be found at the
following website:

http://www.waterboards.ca.gov/centralvalley/water _issues/basin_plans/tibp.pdf

The Tulare Basin Plan establishes guidelines to ensure reasonable protection of Lake
Isabella’s beneficial uses: hydropower generation, water contact recreation, non-contact
water recreation, warm freshwater habitat (WARM), cold freshwater habitat (COLD),
wildlife habitat, and freshwater replenishment. Objectives have been established for
water quality parameters such as: dissolved oxygen, electrical conductivity, turbidity, pH
and a variety of metals. Although, the lake is responsible for both COLD and WARM
beneficial uses, coldwater fish species find it difficult to breed and survive year round in
Isabella Lake due to the warm summer water temperatures. Specific goals for water
quality parameters can be found in the next section on the “Historical Monitoring
Program.”

I11. Existing Conditions

Generally Isabella Lake near the Main Dam has a depth of less than 100 feet during the
sampling events and is considered a mesotrophic lake when characterized by its clarity. A
mesotrophic lake is one that has qualities between an oligotrophic (clear and nutrient
limited, example Lake Tahoe) and a eutrophic lake (low clarity and high in nutrients,
example Clear Lake). Unlike many of the eutrophic lakes that are monitored by the
Corps, Isabella Lake can maintain aerobic conditions (available dissolved oxygen, DO) at
the bottom depths during warm late summer months. Similar to many eutrophic lakes,
Isabella is warm (>20°C) in the late summer. Due to the high late summer temperatures,
only warm water fish species could reliably survive in the lake year round. Warm water
fish species include bass, carp, perch, bluegill, crappie, and catfish. Although clearer than
eutrophic (nutrient rich) lakes, mesotrophic lakes also can have low water clarity due to
algal blooms. Being relatively shallow, the clarity of the lake is subject to being
diminished by sediments suspended by wind action. Water clarity is often measured in
terms of Secchi Disc depth (SD). Historically, the water clarity in Lake Isabella is good
with only ~14.3% of the samples not meeting the recreational goal of 4 feet or greater.

Historical data and more recent monthly and continuous water quality monitoring
activities suggest that there are some existing concerns regarding the water quality of
Isabella Lake that may be exacerbated by remediation activities depending on the
selected alternative. The main areas of concern for water quality based on historical data
include: compliance with state and federal regulations now and in the future, the possible
implications of construction activities around a lake that remains fully-mixed throughout
the seasons, arsenic levels in the lake that are near and sometimes above the drinking
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water limit, and hazardous algal blooms which are suspected to have caused fish and bird
kills in the past. Analyzing existing water quality data also showed that there may be a
need for modeling of data to help understand and capture conditions that are expected
during any construction activities. The first phase of a supplemental monitoring program
was implemented in April of 2009 to begin capturing parameters once a month and wet
samples at least quarterly. Another phase of monitoring was implemented in April of
2011 to capture hourly readings of parameters at the surface of the water near the Main
Dam, a time resolution that will be more relevant to expected conditions that need to be
analyzed during any remediation activities.

Other water quality concerns are related to specific phases of construction such as a
cofferdam placed in the dry footprint of the lake that will be utilized to conduct work near
the dam for approximately 8-9 months. The pool elevation will be lowered to 2540 feet to
construct the cofferdam and probably during construction of an upstream berm and
during deep foundation treatment at the Auxiliary Dam. The water quality impacts of
these specific activities will be discussed further in the Analysis of Alternatives section.

As part of the ongoing monitoring program, biannual samples and electronic sensor
readings are taken at the lake inflows (North and South fork of the Kern River) and near
the deepest part of the lake (near the Main Dam for Isabella Lake) at the surface and
bottom. Also, a profile of the lake is taken to capture water quality levels at 1-meter
intervals. In April 2009, water quality monitoring efforts were expanded to monitor
approximately every month at the above locations, at the outlets of both dams, and record
profiles upstream of both dams at their presumed deepest locations at 1-meter intervals.
The main outflow monitoring location is a short distance downstream from the dam at an
existing station used by the Corps and where there is a dissolved oxygen monitoring
station installed and seasonally operated by a hydro electric power plant. The selected
Main Dam monitoring location allows for increased comparability with the limited
historical data. The need to perform additional testing immediately at the dam outflow is
currently under consideration. These procedures are outlined in a Sampling Analysis Plan
(SAP) prepared by the Corps, Sacramento District (Isabella SAP, 2010). Figure 1 shows
the monitoring locations where the following water quality parameters are obtained:
water temperature, depth (profiles only), pH, conductivity (salinity), dissolved oxygen
(DO), nitrate and turbidity. Wet samples for various organics, inorganics, and metals are
also collected approximately once every season. The monitoring program was again
enhanced in April of 2011 to include a buoy floating near that Main Dam that houses a
water quality sonde capturing hourly data on the water quality approximately 1 meter
below the water surface. The sonde has the following sensors: temperature, conductivity,
optical DO, pH, depth, integrated chlorophyll, ORP and a self cleaning turbidity sensor.
In the future, a buoy may also be placed at the Auxiliary Dam containing the same
features as the one at the Main Dam. Data collected from the new monitoring equipment
as well as results from anticipated additional laboratory samples will be used for
modeling potential impacts of each design alternative.



Figure 1: Current Monitoring Locations

Following is a brief description of the historical and more recent data for each parameter
including as much data as possible through July 2011 unless otherwise noted. The water
quality goals referenced below are from the Tulare Basin Plan unless otherwise indicated.
Table 4 shows the seasonal ranges of each parameter collected during the Main Dam’s
profiles between April 2009 and July 2011 with the associated acceptable levels in the
Tulare Basin Plan.

A. Secchi Disk Depth
Water clarity is often measured in terms of Secchi Disk depth (Figure 2). A measurement
of water clarity is useful for determining the nutrient level of the lake. Isabella Lake can
be classified as a mesotrophic lake when classified by its historical water clarity (Welch,
1992). lIsabella Lake, for the most part, has met the recreational lake clarity goal of 4
feet. Historically, there have been a few instances where Secchi depths were less than 4
feet; however, from 2004 to the present, depths have met the Tulare Basin Plan goals.
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Figure 2: Secchi disk depths from 1974 to 2011. The Tulare Basin Plan lists a
recreational secchi depth goal of 4 feet or greater.

B. Water Temperature
The spring temperature profiles for Isabella Lake at the Main Dam and Auxiliary Dam
are indicative of a well-mixed lake. Figures 5 and 6 show a graph of the surface and
bottom temperatures from April 2009 to July 2011. The temperatures used in the graphs
are from the shallowest reading (usually 1 foot below the surface) for the surface value
and the deepest reading (usually right above the bottom of the reservoir) for the bottom
value. This same technique is used for the surface and bottom values of all water quality
parameters. Temperature values for spring (Figure 3) are nearly uniform along the water
column with slight variations. Temperature values for fall (Figure 4) also appear to show
uniformity although there is some temperature variability from surface to bottom. There
are brief periods of stratification during the summer where small metalimnion and
hypolimnion layers are present in the bottom 4 meters of the lake, but the water column
was still mixed in our sample locations. This observed pattern will likely to lead to water
quality issues during construction.



Spring Temperature Profile for Main Dam
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Figure 3: Temperature profiles for spring at the Main Dam. Temperature values are
missing from 1998 to 2000.

Fall Temperature Profile for Main Dam
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Figure 4: Temperature profiles for fall at the Main Dam. Temperature values are
missing from 1998 to 2000.
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Figure 5: Main Dam temperature profiles since monthly monitoring began in April 20009.

Auxiliary Dam Temperature Profile
25
* .
hd .
o ., v
20 ] ¢ -
® u
o - » .
T”’ 15 | | 4 . ‘
5 u
< ] . 0‘
g ‘ ; @ Surface
g 10 ‘ ] B Bottom
[t
", -
=
5
0
18-Dec-08 6-Jul-09 22-Jan-10 10-Aug-10 26-Feb-11 14-Sep-11
Monitoring Date

Figure 6: Auxiliary Dam temperature profiles since monthly monitoring began in April
2009.




Lakes similar in altitude and latitude as Isabella Lake are classified as warm monomictic
thermal lakes (Wetzel, 2001). These lakes typically circulate freely once a year in the
winter at or above 4°C, and are stably stratified for the remainder of the year. Stable
stratification is a result of the water column thermally dividing into three regions which
are typically resistant to mixing with each other, as seen in Figure 7.
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Layers
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Warmwater
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0 4 Temperature (°C)

Figure 7: Typical Thermal Stratification (figure from
www.aquatic.uoguelph.ca/lakes/season/seasnfm.html)

The lowest stratum, the hypolimnion, is made up of a cold, dense, relatively undisturbed
layer of water. The upper stratum, the epilimnion, is made up of uniformly warm,
circulating, and fairly turbulent waters. The middle stratum, the metalimnion, is
characterized by a strong temperature gradient as the upper and lower stratums intersect.
Isabella Lake does not follow the warm monomictic characteristics as is expected from
its location. As seen in Figures 8, the temperature profile for Isabella Lake represents a
polymictic thermal lake type which is characterized by frequent or continuous periods of
mixing per year.
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Figure 8: Example temperature profiles at the Main Dam.

As a comparison, nearby lakes Kaweah and Success are of similar altitude and latitude as
Isabella Lake but have the profile characteristics of warm monomictic thermal lake types.

Figure 9 displays the temperature profile of all three lakes during monitoring events in

spring of 2009. Lake Isabella’s curve represents a completely mixed water column while

the curves from Lakes Kaweah and Success show evidence of the three strata. This

pattern has been observed throughout the period of supplemental monitoring.
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Figure 9: Temperature Profiles of Lakes Isabella, Kaweah and Success during the spring
of 20009.

Isabella Lake is regularly subjected to high winds which are the most likely cause of the
unique mixed characteristics of the lake. Wind energy mechanically distributes most of
the heat in the epilimnion with the use of waves to mix the water. As wind blows over the
surface for a substantial period of time, wind drift causes water to pile up, with a rise in
surface level at the lee end of the lake. During this process the thermocline level lowers,
which increases the upper mixed layer of the lake. In the past fifteen years, the
predominant winds have been south southwest with an average wind speed of
approximately 4.3 mph. However, since 2007, the wind has averaged faster than previous
years with an average of almost 6 mph from 2007-2011. This increase in wind speed is
due to a change in equipment used to capture wind data. The data was collected by a
contractor for the Corps and it is the opinion of both the Corps and the contractor that the
newer equipment and therefore the data available since 2007 is the most accurate. When
the wind direction is south southwest, the wind is blows water in the lake towards the
Auxiliary Dam. As the water reaches the dam, waves crash against the rip rap and create
aeration of the water. This effect helps produce higher levels of dissolved oxygen in the
lake. Figure 10 shows the monthly averages of wind speed from 1995 — 2011 with the
high storm of December 2002 and January 2003 excluded to provide a proper scale.
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Figure 10: Average wind speed at Isabella Lake from 1995 — 2011. Data was collected

daily.

Isabella Lake receives the majority of its water from rainfall in the winter and spring and

snowmelt in the summer. It is a warm climate lake with summer water temperatures

greater than 20°C. Warm water fish species found in the lake include hardheads,
Sacramento pikeminow, Sacramento sucker, riffle sculpins, smallmouth bass, largemouth
bass, channel catfish, carp, bluegill and crappie. Due to the warmth of the water,
coldwater fish species would find it difficult to breed and survive year round. Under the
Tulare Basin Plan, Isabella Lake is responsible for both cold water and warm water fish
(beneficial use designation COLD and WARM); however, mainly warm water fish dwell

in the lake year round.

The temperatures at the Main and Auxiliary Dam outflows are very similar, bounded
between 5 and 25 degree Celsius. The data follows a sinusoidal pattern throughout the
season with the highest temperatures seen in September and the lowest in January (Figure

11).
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Figure 11: Water temperature values recorded at the Isabella Lake Outflows from April
2009 — July 2011

C. Dissolved Oxygen (DO)
Dissolved oxygen levels in the lake near the Main Dam clearly differ between spring and
fall season (Figures 12 & 13). Spring season had an average DO level of 9.9 mg/L and
7.7 mg/L for surface and bottom, respectively. Fall season had an average DO level of
7.6 mg/L and 1.9 mg/L for surface and bottom, respectively. The Tulare Basin Plan
specifies a preferred DO level of 5 mg/L for lakes with a beneficial use designation for
warm water fish, 7 mg/L for lakes with a beneficial use designation for cold water fish,
and a goal of 8 mg/L for Isabella Lake specifically. Isabella Lake meets the desired DO
levels for fish for surface and bottom during the spring; however, DO levels in the fall
only meet the minimum of 7mg/L near the surface but bottom DO levels fall short of
even the lowest goal of 5 mg/L. Both spring and fall averages of DO either at the surface
or bottom or both are not high enough to reach the Isabella Lake specific goal of 8 mg/L.
There have even been instances during the fall season where DO levels at the bottom of
the reservoir are less than 1 mg/L. This can be detrimental to aquatic life and can lead to
other undesirable conditions. Low DO levels can be a result of low circulation, high
temperatures, and high levels of organic decomposition at the bottom of the lake.
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Figure 12: Dissolved oxygen (DO) values for spring at the Main Dam. Tulare Basin Plan
states a goal for DO levels no less than 5 mg/L for beneficial use of WARM and 7 mg/L
for COLD and 8 mg/L specifically for Isabella Lake. DO values are missing between
1998 and 2000.

Fall Dissolved Oxygen Profile for Main Dam
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Figure 13: Dissolved oxygen (DO) values for fall at the Main Dam. Tulare Basin Plan
states a goal for DO levels no less than 5 mg/L for beneficial use of WARM and 7 mg/L
for COLD and 8 mg/L specifically for Isabella Lake. DO values are missing between
1998 and 2000.
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Monitoring of the Auxiliary Dam began in April of 2009 with the implementation of the
supplemental monitoring program. The results of the dissolved oxygen profiles of the
Auxiliary Dam show higher levels of DO at the surface and bottom of the reservoir than
profiles of the main dam. Over the last two years, the average DO at the surface was 10.1
mg/L and 9.0 mg/L at the bottom. These averages include readings taken approximately
once a month. The lowest DO (4.5 mg/L) was observed at the bottom of the reservoir in
August of 2009. Figure 14 shows the Auxiliary Dam profiles for DO. This remarkably
higher DO than the Main Dam may be the result of a shallower part of the lake where
wind causes nearly constant mixing of the water column. Most of the DO readings at the
Auxiliary Dam meet the DO requirements for WARM and COLD beneficial uses and the
minimum proposed for Isabella Lake; however, there are still times in the late summer
and early fall when these goals are not met.

Auxiliary Dam Dissolved Oxygen Profile
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Figure 14: Dissolved oxygen (DO) values for the Auxiliary Dam since monitoring began
in April 2009. The Tulare Basin Plan states goals for DO levels at no less than 5 mg/L for
beneficial use of WARM and 7 mg/L for COLD and 8 mg/L specifically for Isabella
Lake.

The lake’s DO levels, especially near the Main Dam, are prone to be outside of the basin
plan’s water quality objectives. However, the DO at the outflows of both the Main and
Auxiliary Dams tends to be more in line with the water quality objectives. The outflow
Auxiliary Dam monitoring location is immediately adjacent to the outflow structure.
Dissolved oxygen levels at the outflows are usually above the more stringent DO
minimum for Isabella Lake of 8 mg/L, but levels fall below this value in the summertime.
The requirements are met at the Auxiliary Dam outflow nearly 100% of the time. Figure
15 shows the DO at both outflows from April 2009 to September 2011.
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Figure 15: Dissolved Oxygen values recorded at the Isabella Lake Outflow from April
2009 — July 2011

D. pH and Electrical Conductivity (EC)
The pH values at the Main Dam of Isabella Lake are mostly well within the 6.5 to 8.3
zone as desired in the Tulare Basin Plan (Figure 16 & 17). The surface and bottom pH
values were similar during the spring season. More variation between surface and bottom
pH values can be observed during the fall season.

Spring pH Profile for Main Dam

9.5

8.5 -

|
8 2 ’ * [ ] m L , ¢ B ¢ Surface
7.5 | . —
[ | [ | B Bottom

T
5 —"._‘ _ N
[ ] ] = Minimum
4
6.5 i Maximum

6

5.5

5 T T T T
1/1/1990 6/24/1995 12/14/2000 6/6/2006 11/27/2011

Date

Figure 16: PH values for spring at the Main Dam. Tulare Basin Plan specifies desired
pH levels between 6.5 and 8.3. PH values are missing from 1998 to 2000.

17



Fall pH Profile for Main Dam
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Figure 17: PH values for fall at the Main Dam. Tulare Basin Plan specifies desired pH
levels between 6.5 and 8.3. PH values are missing from 1998 to 2000.

Contrary to what is commonly seen in reservoirs, the pH at the bottom of the reservoir
near the Auxiliary Dam is consistently at or above pH values observed on the surface. In
most water bodies, the surface pH values are the highest due to photosynthesis occurring
and the interface with the atmosphere is unable to make up the use of carbon dioxide.
This trend may be due to the well-mixed characteristics of the lake and the much
shallower depth seen at the Auxiliary Dam as compared to the Main Dam. Shown in
Figure 18 are the pH profiles observed monthly at the Auxiliary Dam from April 2009 to
September 2011. The figure shows that the surface values of pH fall below the 6.5
minimum, whereas the bottom pH levels are always in the preferred range.
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Auxiliary Dam pH Profile
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Figure 18: PH values for the Auxiliary Dam since April 2009. The Tulare Basin Plan

specifies desired pH levels between 6.5 and 8.3.

The Main and Auxiliary Dam outflows also follow this trend. If the values are not in the

range, it is mainly the Auxiliary Dam outflow that is above 8.3 and the Main Dam
outflow that is below 6.5. Figure 19 shows the pH values at both outflows from April

2009 to September 2011.
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Figure 19: pH values recorded at the Isabella Lake Outflows from April 2009 — July
2011

Electrical Conductivity values averaged 134 uS/cm for the spring and 108.5 uS/cm for
the fall at the Main Dam. Conductivity at the surface and bottom of the reservoir are
consistently within about 1-5 uS/cm and thus were averaged together to find the spring
and fall season averages. Spring and fall EC values were well below the 300 uS/cm goal
set forth in the Tulare Basin Plan (Figures 20 & 21).
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Figure 20: Electrical conductivity values for spring at the Main Dam. Tulare Basin Plan
establishes a goal for conductivity values to be no greater than 300 uS/cm. Values are
missing for 1998 to 2000.
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Fall Conductivity Profile for Main Dam
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Figure 21: Electrical conductivity values for fall at the Main Dam. Tulare Basin Plan

specifies conductivity value objective is to be no greater than 300 uS/cm. Values are
missing for 1998 to 2000.

E. Turbidity
Turbidity has only been consistently monitored at Isabella Lake since the supplemental
monitoring program began in April 2009. The Auxiliary Dam exhibits the highest
turbidity values with an average over the last two years of 8.3 NTU at the surface and
63.3 near the bottom. The Main Dam averages 5.7 NTU at the surface and 16.7 NTU at
the bottom. The averages for reservoir bottom values are not always reliable due to the
increase in turbidity caused by the sonde hitting the bottom and creating turbidity around
it before the reading is taken. The sampling crew attempts to mitigate this effect by
waiting for the turbidity to settle out, but this technique is not always effective. At the
outflows of the Main and Auxiliary Dams, the values of turbidity averaged 3 NTU and
6.3 NTU respectively over the last two years of monthly monitoring.

The Tulare Basin Plan does not specify specific goals of turbidity for natural conditions,
but does provide recommendations for how much the turbidity can be increased from
background conditions. These goals will be important during construction. See Table 1
for the exact turbidity loading goals based on existing conditions.
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[Temperature (°C) IDissoIved Oxygen (mg/l) IpH (units) &%r)g#st'v'ty Turbidity (NTU)
Surface Bottom Surface Bottom Surface |Bottom [Surface [Bottom Surface Bottom
Spring 11.55-17.73]11.35-15.9 18.55 —10.492.95—10.216.87—8.326.49—8.2387 —135.477 -135 j2.1 - 625 |7.4 - 84.1
Summer 21.51-25.32[18.56—-21.85 7.00 -9.74 0.6 —7.04 ‘6.318.816.897.11'96 —-111 [91 —-112 j2.3 —30.6 {10.9 — 40.8
IFall |8.43 —21.10[8.06 —20.89 16.20 16.440.0214.2{5.066.696.277.62'118159 124-159 34 -75 |11.2 - 173
\Winter |6.79 —10.34/6.36 —8.79 10.96 15.589.0114.3]6.418.257.637.81 122—-139 |124-135. 135 35 |6 - 394
Natural Increase not to
Turbidity exceed
(NTU)
Acceptable Min for Lake Isabella: 8 IO 1NTU
Tulare Basin Ig:f:ﬁrsét-r Sén;:g?;tjre of waters Min for WARM: 5 16.5-8.3 INot to exceed 300 .
Plan Levels ' Min for COLD: 7 > —50 20 %
|50—1OO 10 NTU
|> 100 10%

Table 1: Seasonal ranges obtained from the Main Dam’s profile’s water quality parameters and acceptable Tulare Basin Plan values
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F. Inorganics
Wet samples are collected in the field and analyzed by a contracted laboratory. Inorganics
wet samples are taken at the lake surface and bottom as well as in the inflows as part of
the biannual sampling event. Inorganic parameters that have been tested historically
include: alkalinity, ammonia, chloride, nitrate, total and ortho phosphate, sulfate, kjeldahl
nitrogen, chemical oxygen demand (COD), total dissolved solids (TDS), total suspended
solids (TSS), and total solids (TS). Inorganic levels were within safe limits according to
the “Water Quality Limits for Constituents and Parameters” as outlined by state and
federal regulations and water quality goals (Tables 2-4).
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Nitrate

Ammonia . .
Date Alkalinity as Chloride +Nitrite | Total | Ortho Sulfate K_jeldahl COD | TSS | TDS To‘_[al
Nitrogen _as P P Nitrogen Solids
Nitrogen
4/17/2001 60 ND 5 0.1 ND ND 7.8 0.3 ND 5 80 100
8/21/2001 50 ND 2 0.2 ND ND 4 2 ND ND ND 90
04/16/2002 60 ND ND ND ND ND 8.9 0.2 ND 4 110 110
08/20/2002 50 ND 6 0.7 ND ND 5.9 0.4 ND ND 80 98
5/6/2003 60 0.1 8 0.4 ND ND 7.7 0.3 100 100
9/23/2003 50 0.1 4 ND ND ND 6.1 0.5 ND ND 90 80
4/28/2004 50 ND 5 ND ND ND 6.9 ND ND ND 80 90
8/18/2004 70 ND 2 ND ND ND 7.5 0.5 ND 3 60 30
4/12/2005 55 0.23 4 ND J.026 | J.008 12 0.32 ND ND 100 100
8/23/2005 83 J.088 3.8 .091J J.025 ND 7.6 0.47 ND ND 100 110
4/11/2006 50 ND 3.4 ND 0.057 ND 6.6 0.84 ND ND ND 160
8/8/2006 33 0.14 2 ND 0.057 ND 4 ND ND ND 70 120
4/25/2007 53 0.0028 3.7 ND ND ND 7.3 ~ ND ND 82 100
4/22/2008 60 1.2 5.6 ND 0.053 ND 3.7 ND 10 5 96 70
8/12/2008 46 0.22 3.2 0.11 0.074 | 0.048 4.9 ND 11 8 96 88

Table 2: Inorganic samples collected at the surface of Isabella Lake. ND indicates a non detect and J flag indicates an estimated value
between the method detection limit and the reporting limit.
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Nitrate

Ammonia . .
Date Alkalinity as Chloride +Nitrite | Total | Ortho Sulfate KJeIdahI COD | TSS | TDS To‘_[al
Nitrogen _as P P Nitrogen Solids
Nitrogen
4/17/2001 40 ND 2 ND ND NA 4.8 0.8 ND ND 40 80
8/21/2001 60 ~ 4 ~ ~ NA 5.9 ~ ~ ND 70 100
04/16/2002 20 ND ND ND ND NA 2.8 ND ND ND 60 60
8/20/2002 60 ~ 10 ~ ~ NA 9.8 ~ ~ 4 100 140
5/6/2003 40 ND 6 ND ND NA 4 0.1 ND 11 70 80
9/23/2003 50 ~ 5 ND ~ NA 9.3 ~ ~ 10 110 120
4/28/2004 30 ND 2 ND ~ NA 2.8 0.2 ND 100 40 160
8/18/2004 70 ND 4 ND ND ND 8.7 0.1 ~ ND 70 60
4/12/2005 36 0.13 2 0.11 J0.06 | 0.011J 8.5 0.15 ND 5 75 89
8/23/2005 73 ND 3.6 0.11 J.025 | 0.01J 6.8 0.32 ND ND 100 98
4/11/2006 40 ND 1.7 J0.03 0.044 ND 4 0.7 ND 6 ND 210
8/8/2006 33 0.1 2 J0.02 0.034 ND 4.4 ND ND ND 70 90
4/25/2007 40 0.00034 0.0031 ~ ND ND 0.0059 ~ ND ND 82 100
4/22/2008 32 1.2 ~ ~ ND ND ~ ~ 10 5 50 68
8/12/2008 55 0.16 4.3 ND 0.037 ND 7 ND ND 15 90 110

Table 3: Inorganic samples collected where the North Fork Kern River flows into Isabella Lake. ND indicates a non detect and J flag

indicates an estimated value between the method detection limit and the reporting limit. NA indicates the data is not available.
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Ammonia Nitrate +
as Nitrite as | Total | Ortho Kjeldahl Total
Date Alkalinity | Nitrogen | Chloride | Nitrogen P P Sulfate N COD | TSS | TDS | Solids
4/17/2001 70 ND 12 ND ND ND 8.7 0.2 ND ND | 120 110
04/16/200
2 90 ND 9 ND ND ND 11 0.1 ND 3 180 170
5/6/2003 70 0.1 11 ND 0.1 ND 7.7 0.3 ND 4 140 140
9/23/2003 ~ ~ ~ ~ ~ ND ~ ~ ~ ~ ~ ~
4/28/2004 20 ND 8 ND ~ .05J 8.8 0.2 ND 14 | 140 180
8/18/2004 ~ ~ ~ ~ ~ ND ~ ~ ~ ~ ~ ~
4/12/2005 54 0.21 5.7 0.16 J0.096 | .065J] 13 0.4 ND 5 110 120
8/23/2005 160 ND 8.8 J0.032 | J0.022 | ND 7.9 0.47 ND ND | 190 190
4/11/2006 62 ND ~ ~ 0.079 ND ~ ND ND ND | ND 180
8/8/2006 130 0.15 8.5 ND 0.24 | 0.054 55 ND 21 ND | 170 210
4/25/2007 ~ ~ 0.013 ~ 0.15 0.13 ~ ~ ~ ND | 220 230
4/22/2008 63 1.2 NA NA 0.099 | 0.062 NA NA NA ND | 120 110

Table 4: Inorganic samples collected where the South Fork Kern River flows into Isabella Lake. ND indicates a non detect and J flag
indicates an estimated value between the method detection limit and the reporting limit.
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G. Organics and Metals
Wet samples are also collected in the field for organics and metals and analyzed by a
contracted laboratory. Organics and metals wet samples are taken at the lake surface and
bottom as well as in the inflows. Organic and metal parameters include: total organic
carbon, aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium,
cobalt, copper, iron, lead, magnesium, manganese, mercury, molybdenum, nickel,
potassium, selenium, silver, sodium, thallium, vanadium, and zinc. There is no evidence
of serious contamination in Isabella Lake for organic and metal constituents. There have
been some cases where levels exceeded the aquatic life limit and/or human health
requirements; however, negative effects have not been observed and levels usually
returned to safe levels below the criteria. The comparison criteria used is based on
drinking water limits, but according to the Basin Plan, Isabella Lake is not used as a
municipal water source. Downstream from the dam, the Kern River is used as a source of
drinking water. Thus, using drinking water limits for the lake is a conservative approach.

There are some constituents that may be of concern in the reservoir. Historically,
dissolved iron and manganese have periodically exceeded fish habitat and drinking water
standards. Since 2001, dissolved iron levels have exceeded drinking water standards six
times (Figure 22).

27



Aug-08
Apr-08
Aug-07
Apr-07
Aug-06
Apr-06
Aug-05
Apr-05
Aug-04
Apr-04
Sep-03
May-03
Aug-02
Apr-02
Aug-01
Apr-01

Spring-Fall

Isabella Lake Total Iron
Reporting limits=50 &100 ug/L

[E— Fish Criteria = 1000 ug/L

I Drinking Water Standard = 300 ug/L

—
E———

0

500 1000 1500 2000 2500 3000 3500

Concentration, ug/L

CJINFLOW?2
O INFLOW1
E BOTTOM
O SURFACE

Figure 22: Total Iron levels from 2001 - 2008

Manganese levels exceeded both the drinking water and fish habitat standard in 2001 and
yearly from 2003-6 (Figure 23).
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Figure 23: Dissolved Manganese levels from 2001 - 2008

Although iron and manganese are less harmful than other metals such as copper, very
high levels of either constituent can be toxic to humans.

A constituent of specific concern within the reservoir and related areas is arsenic.
Currently, the Corps tests for total arsenic levels as part of metals wet sampling but not
for arsenic speciation or specifically dissolved arsenic concentrations. Arsenic levels
exceeded the drinking water standard in the lake in 2001, 2003, and 2004 but levels have
fallen to or below the 10 ug/L drinking standard limit since (Figure 24).

29



Isabella Lake Arsenic
Reporting Limit=1, 4, 5, 10 ug/L
Aug-08 | =
Apr-08 ===
Aug-07 | Fish Criteria = 150 ug/L
Apr-07 _? Drinking Water Standard = 10 ug/L
Aug-06 e
Apr-06 ===
T Aug-05
T i
&> Apr-05 |
s i
n Apr-04 |
Sep-03 |
May-03 |
Aug-02 |
Apr'oz —
Aug-01 |
Apr-01 =4
0 5 10 15 20
Concentration, ug/L
B SURFACE BBOTTOM O INFLOW1 O INFLOW2

Figure 24: Arsenic levels from 2001 - 2008

The bottom of Isabella Lake has had the highest arsenic levels out of all the sampling
locations and is the only sample location that has exceeded the standard, although the
surface and inflow concentrations are also frequently near the MCL. Historically, the
MCL has only been exceeded in the summer and fall months.

The Tulare Lake Basin has had continual problems with arsenic, specifically in the
ground water. Because of this, many studies investigating arsenic in the area have been
completed. In 2010 EPA launched an arsenic mitigation pilot project in Lake Isabella,
CA in a local well (Wang, 2010). EPA reported arsenic concentrations as high as 40 ug/L
in its pilot project well. Other studies have found groundwater concentrated at up to 590
ug/L in the Tulare Basin (Gao, 2007). Studies have suggested that the arsenic in the
groundwater is coming from minerals locked in marine sedimentary rock in surrounding
mountains. Phosphate and iron oxide can both competitively bind, releasing previously
mineral-bound arsenic into the ground water (Levy, 1997). The water table surrounding
Isabella Lake is fairly high, with ground water as shallow as 2 meters below the surface
reported in some areas (Gao, 2006). Due to the high water table, during the year when
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lake levels are low and the water table is above surface water levels, ground water likely
seeps into the lake and inflows. This provides a source of arsenic in Isabella Lake. As the
summer continues, lake water evaporates and further concentrates arsenic levels via
evapotranspiration (Levy, 1997). In the spring during snowmelt, lake levels rise again
and it is likely that lake water seeps into the groundwater aquifers. This process could
decrease arsenic in the lake as well as refreshing the groundwater aquifers, explaining
why levels are higher in the summer as well as at the bottom of the lake.

Arsenic is extremely toxic to humans and can cause bladder, lung, and skin cancer even
at low concentrations. In 2001, EPA lowered drinking water standards for arsenic from
50 ug/L to 10 ug/L after determining that the potential health risks associated with arsenic
contaminated drinking water were more severe than originally anticipated (USEPA,
2001). Atthe current 10 ug/L MCL, 1-3 people out of every 10,000 consuming 1 L/day
of the water will contract cancer (USEPA, 2001). To avoid continued health risks,
arsenic levels will be regularly monitored at Isabella Lake.

H. Phytoplankton
The phytoplankton biovolume data is only available through 2005, as can be seen in
Figures 25 & 26. Diatoms seem to dominate in the spring, while green algae and diatoms
seem to dominate in the late summer. Diatoms play a major role in the lake food chain,
and both greens and diatoms are unlikely to cause water quality problems. The one
report of floating algae on the surface of the lake in late summer 2001 corresponded with
an unusually large bloom of blue green algae. In a later report, fish and bird kills were
reported in late August, early September of 2005. The deaths may have been linked with
toxins released after the sudden increase and die off of cyanobacteria (blue-green algae),
specifically aphanizomenon flos aquae (Figure 26). Hazardous algal blooms such as the
suspected blue-green bloom in 2005 are common in high temperatures and can be
exacerbated by high turbidity, pH, and nutrient levels.
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Spring Phytoplankton 1993 - 2006 Lake Isabella
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Figure 25: Phytoplankton biovolume for spring at Isabella Lake surface waters from
1993 - 2006

Late Summer Phytoplankton 1993 - 2005 Lake Isabella
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Figure 26: Phytoplankton biovolume for summer at Isabella Lake surface waters from
1993 — 2005

32



IV. Areas of Concern

The main areas of concern for water quality based on existing data include meeting the
water quality goals within the Tulare Basin Plan, the possible implications of
construction activities around a lake that remains fully mixed throughout the seasons,
compliance with state and federal water quality limits specifically for arsenic levels, and
hazardous algal blooms. Analyzing the historical water quality data also showed that
there is a need for tighter resolution of data to help understand and capture conditions that
are expected during construction. With the implementation of hourly monitoring at the
surface of the lake near the Main Dam that began in April 2011, the Corps is working on
developing this tighter resolution. Two additional buoys have been purchased and will
provide the same resolution of data for the Auxiliary Dam and another location to be
determined.

Impacts from a Lowered Pool Elevation

If the selected remediation alternative involves construction, Isabella Lake’s pool level
will be lowered to an elevation of 2540 ft to fully expose the dams for repair. The
reservoir has not reached or gone below this level in the last 10 years (Figure 27). Table 1
shows that the Tulare Basin Plan water quality objectives are not always met under
existing conditions with a restricted maximum pool elevation of 2585.5 ft. For example,
there have been several years in which surface levels of DO were observed below
recommended values for the lake. During the fall, DO levels at the bottom of the
reservoir are consistently depleted. This may be the result of the decomposition of
organic matter occurring on the bottom, along with a lack of oxygen replenishment due to
warm temperatures and low circulation. The Central Valley Regional Water Quality
Control Board listed Isabella Lake on the Clean Water Act 303(d) list in 2010 for pH and
dissolved oxygen due to their inability to meet the Basin Plan’s water quality objectives
and impacting cold freshwater habitats (CVRWQCB, 2010). TMDLs are anticipated to
be completed in 2021.

The potential decrease in dissolved oxygen levels combined with a lowered pool level
will also have other effects. A lack of available oxygen in the water column will make it
harder for fish to survive. A lowered pool level may also lead to warmer temperatures in
the lake due to the shallower waters, causing even more unsuitable conditions for fish.
These construction-related effects are confined to the reservoir and there are no
considerable impacts on fishery and minimum flow requirements below the dam. Also,
due to the lake’s unique mixed characteristics under natural conditions, a lowered pool
level combined with high winds will likely result in the resuspension of bed load
sediments. Consequently, it is expected that the lake’s sediment load will increase which
will likely cause undesired water quality effects. Fish population levels and survival have
been linked to levels of turbidity, and prolonged exposure to high levels of suspended
sediment could create a loss of visual capability of fish in the reservoir, leading to a
reduction in feeding and growth rates; a thickening of the gills, potentially cause the loss
of respiratory function; clogging and abrasion of the gills; and increases in stress levels,
reducing the tolerance of fish to disease and toxicants (Waters 1995). High turbidity
levels could also result in exacerbated increases in water temperature and in turn affect
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DO concentrations, both effects thereby stressing respiration of reservoir fishes. Also,
high levels of suspended organic sediments could cause an increase in biological oxygen
demand (associated with microbial decomposition), thereby resulting in further reduced
DO concentrations.
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Figure 27: Pool elevations from 2001 — 2011. Restricted pool elevation is 2585.5 feet
and the proposed construction pool elevation is 2540 feet.

Arsenic

The Corps’ historical water quality monitoring has also discovered periods of high
arsenic levels at the bottom of the lake which exceed drinking water standards. Arsenic
levels have exceeded the drinking water standard in 2001, 2003, and 2004 but levels have
fallen below or to the 10 ug/L drinking standard limit since (Figure 19). Although levels
have seemed to drop, they still hover around the drinking water standard and are
considerably higher than other lakes in the Tulare Basin. The comparison criteria used is
based on drinking water limits, but according to the Basin Plan, Isabella Lake is not used
as a municipal water source. However, downstream from the dam, the Kern River is used
as a source of drinking water. Thus, using drinking water limits for the lake is a
conservative approach.

If lake levels are lowered for an extended period of time, groundwater seepage could
contribute arsenic to the lake, without the seasonal influxes to dilute the arsenic as
described above. This could cause arsenic levels near summer highs for the duration of
DSAP activities, as well as cause increases in arsenic levels in nearby groundwater if the
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lake cannot seasonally flush aquifers. Although dewatering activities have not caused
arsenic increases to date, it could simply be that dewatering to 63% is not enough to
disrupt natural cycling. Higher concentrations of arsenic would cause higher health risk
to humans; the National Academy of Sciences has suggested that arsenic even at 50 ug/L
in drinking water can pose a combined cancer risk as high as 1% (Macler, 2001).

The arsenic MCL for fish is currently 150 ug/L. Similarly, studies have shown that
aquatic invertebrates can survive and reproduce in arsenic concentrations of 200 ug/L and
higher, so it is unlikely that aquatic wildlife in Lake Isabella will be impacted by any
arsenic increases that occur (Huddleston, 2009).

In order to fully understand the potential impacts on arsenic levels in Isabella Lake from
a lowered pool additional data is necessary. It would be useful to test arsenic speciation
as well as solubility in the wet samples, since certain forms of soluble arsenic are more
toxic than others and arsenic levels are likely to increase more if the arsenic is in
particulate form rather than dissolved in the lake. Consistent ORP data would also
provide clues to arsenic speciation, as arsenic exists in different oxidation numbers based
on the redox environment. Additionally, it would be useful to know if arsenic is in fact
seeping into the lake via ground water and if so in what quantity. Having more frequent
wet sampling events, including at the outflows, accurate flow data, and sampling adjacent
groundwater would allow for seepage amounts to be calculated. From this information,
one could potentially calculate how much water could be removed from the lake before
arsenic levels increase to detrimental concentrations. In the meantime, arsenic levels will
continue to be monitored closely and a detailed study may need to be conducted for
further understanding.

Hazardous Algal Blooms

In fall 2005, large amounts of fish and birds were Killed at Isabella Lake; the suspected
cause of the deaths was toxins released by a hazardous algal bloom. Water quality data
found a huge spike in cyanobacteria (blue-green algae, specifically Aphanizomenon flos-
aqua) more than five times historical volume (Figure 21). The Corps suspected that
higher nutrient inputs from run-off for a successive number of days triggered the
nuisance algae bloom. As a result, fish were suspected to have been poisoned by the
neurotoxins released after the algae died. However, subsequent testing after the fish kill
by the California Fish and Game was inconclusive. Most phytoplankton types associated
with toxin production (primarily blue-green algae species) are dominant at higher
ambient temperatures. Species of algae that produce toxins are generally referenced as
Hazardous Algal Blooms (HABs). HABs can bloom and crash within a matter of hours.
The primary hazard associated with HABs does not occur during the bloom, but rather
during the death of the algae population. When the hazardous algae die they rapidly
release neurotoxins into the water, which at certain concentrations can cause fish kills,
other animal deaths, and even serious health effects or death in humans. During a
significant phytoplankton bloom the pH levels can be elevated due to plant
photosynthesis and subsequent utilization of available carbon dioxide in the water. This
relationship between plant growth and pH can be used as an indicator during monitoring.
The Corps will continue to address these concerns as part of the alternative selection.
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Phytoplankton samples have been collected since 2005, but have not yet been analyzed.
These samples are planned to be analyzed as soon as a contract is in place.

Data Gaps

Also apparent from analysis of historical data is that the time resolution of biannual
sampling is not tight enough to develop an understanding and capture the expected
condition of the lake during construction. Historical data provides an annual snapshot of
conditions during one day during the spring and late summer. There are gaps in the data
including any information on the water quality for the fall and winter seasons. In order to
fill the gaps and determine a more complete background of the baseline water quality at
the lake, further efforts have been made and are planned in data collection and analysis.
For example, a supplemental monitoring program to capture monthly water quality data
was implemented in April of 2009 and hourly data began to be captured in April 2011 at
the Main Dam. Hourly monitoring will continue through construction. However, before
construction begins, additional monitoring buoys will be installed at the Auxiliary Dam
and another location to be determined to monitor data hourly.

V. Conclusions

Water quality at Isabella Lake will continue to be monitored and data collected to
determine baseline parameters which will be used for compliance during construction.
Monitoring activities will allow further study of major issues of concern such as
compliance with state and federal regulations now and in the future, the possible
implications of construction activities around a lake that remains fully-mixed throughout
the seasons, arsenic levels in the lake that are near and sometimes above the drinking
water limit, and hazardous algal blooms which are suspected to have caused fish and bird
kills in the past. Water quality parameters such as dissolved oxygen do not always meet
the Tulare Basin Plan objectives under existing conditions. During construction, these
major areas of concern will likely be exacerbated due to an even further reduced pool
elevation and possible disturbance of soils and other materials around the lake.
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Glossary of Sample Types

This glossary of sample types is intended to provide a general background and indicate
the importance of each sample in determining water quality. These are meant to be brief
and basic. If a further explanation is desired please refer to the list of references provided
in this report.

Secchi Depth

One of the oldest and easiest methods to determine lake clarity is the Secchi Disc depth
(SD). The SD is determined by dropping a Secchi Disc into a water body and determining
the depth that it is last visible from the surface of the water. Secchi Discs are generally
white and 20 cm in diameter. Secchi depth values are most impacted by the light intensity
at the time of sampling and the scattering of light by solid particulates within the water
column. Algal growth (phytoplankton) and sediment re-suspension are often major
constituents of solid particulates within the water column. Secchi depth values can be
used to estimate the trophic state or the nutrient levels within the lake. The more nutrients
are available, the larger likelihood of algal blooms that limit water clarity. Due to
recreational concerns for safety, the goal for Secchi depth values is four feet or greater.

Temperature Profiles and Data Points

The temperature profile of a lake provides information how a lake is operating and the
potential for aquatic biota to live within the lake. The temperature profile is a direct
indicator of if a lake is stratified. Stratification in lakes is created generally by
temperature affecting the density of water molecules. Stratification is usually indicated by
a region of similar temperature nearer the surface of the water (epilimnion), then a region
of temperature transition (metalimnion), to another layer of nearly constant temperature
at the bottom of the lake (hypolimnion). Each layer in a stratified lake is important, but
the existence of a hypolimnion can drastically impact how well a lake can handle warmer
temperatures such as those found in northern California during the summer. The
hypolimnion acts as a buffer against large temperature shifts. The nature of dam
operation is that water is discharged near the bottom, releasing the hypolimnion, and
eliminating stratification. This operation limits the ability of reservoirs to regulate their
temperature during the summer months. Stratification isn’t always desirable. When a lake
isn’t stratified and is instead well mixed, the required nutrients near the bottom of the
lake become available to phytoplankton for growth. Temperatures within lakes also
indicate which species of fish will survive within a lake. Coldwater species of fish require
temperatures below 20 degrees C in order to spawn and survive. If a lake is often above
20 degrees C, then only warmwater fish species will survive.

Dissolved Oxygen (DO) Concentration Profiles

DO is required by organisms for respiration and for chemical reactions within lake
waters. The recommended minimum level for DO for most aquatic species survival is
5mg/L. In lakes, biota waste (detritus) falls to the bottom of the lake to be utilized by
bacteria. The bacteria need oxygen and will deplete levels near the bottom of a lake,
especially during warm temperature, high respiration conditions. For nutrient rich
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(eutrophic) lakes more organisms will grow, create wastes, and cause oxygen depleted
regions at the lowest areas. Under these conditions only aquatic species that can survive
low DO conditions in warm water near the surface will survive.

PH Profiles

The pH profiles of the lakes indicate the potential for certain chemical reactions to occur.
In high pH (greater than pH = 7 or basic) aquatic systems, metal pollutants tend to form
into insoluble compounds that fall onto the lake floor. In low pH (less than pH =7 or
acidic) systems or areas metal ions become soluble and available for uptake into aquatic
organisms. Other compounds like ammonia that are introduced into a low pH aquatic
environment will transform into soluble nitrate and be utilized by organisms.

Phytoplankton Analysis

Phytoplankton analysis indicates the health, nutrients, and biodiversity within a lake.
Lakes that have few nutrients available (Oligotrophic) will generally have a much lower
quantity of phytoplankton (and high Secchi depth) but the number of phytoplankton
species seen will be large. In a lake that is nutrient rich (eutrophic) there are generally
large phytoplankton blooms (and low Secchi depth), but they are made up of a couple of
phytoplankton species. Certain species of phytoplankton are preferred food sources for
zooplankton (small invertebrates). Generally species like diatoms and green algae can be
consumed by the filter-feeding zooplankton, but species like bluegreen algae are low in
nutrients and are difficult to consume. Some species like the dinoflagellates can grow
horn like points to discourage potential predators. In nutrient rich waters where there is
plenty of phosphorous, nitrogen can be limited for biological growth. While most species
can’t grow due to the lack of nitrogen, bluegreen algae (cyanobacteria) have the ability to
utilize nitrogen from the atmosphere when required. This gives bluegreen algae the
ability to dominate in many eutrophic lakes.

Soluble Metals Analysis

The soluble metals analysis indicates the exposure of humans and aquatic organisms to
toxic metals. These metals often build up as they are consumed through the food chain.
Water samples provide an indicator for additional problems. Soluble forms of metal ions
are more prevalent in low pH (pH <7, or acidic) environments.

Inorganic Analysis
Alkalinity
Alkalinity is measured in terms of mg/L of calcium carbonate. It indicates
a lakes ability to buffer incoming acidic pollution and situational changes.

Ammonia
Ammonia is a gas that is toxic to fish and is more visible at a higher pH.
Ammonia is created through anthropogenic inputs, bacteria cell
respiration, and the decomposition of dead cells. Due to being a gas, given
time ammonia will volatilize from the water. At a lower pH, much of the
ammonia is converted to ammonium (a nutrient for root bound plant life)
and utilizes DO in the nitrification process.
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Chloride
The chloride ion is an indicator of any salinity increases within a lake.
Most fresh water aquatic species are sensitive to salinity changes.

Nitrate
Nitrate is the nitrogen product created through the nitrification of
ammonium. Nitrate is a soluble form of the nutrient nitrogen and is
utilized by phytoplankton.

Total Phosphorous
The total phosphorous provides a measure of both utilized and soluble
phosphorous within water samples. Phosphorous is a required nutrient for
plant growth and development.

Ortho Phosphorous
Ortho phosphorous is the soluble form of phosphorous that is utilized by
free-floating aquatic plants (phytoplankton).

Kjeldahl N
Kjeldahl nitrogen or total Kjeldahl nitrogen (TKN) is a measure of the
total concentration of nitrogen in a sample. This includes ammonia,
ammonium, nitrite, nitrate, nitrogen gas, and nitrogen contained within
organisms.

COoD
Chemical Oxygen Demand (COD) is a measure of the total oxygen
required to complete the chemical and biological demands of a sample.

Lake Code Designation

Laboratory Reports are provided in the previous sections.

Sample ID is “XX-YY-ZZ” where

XX designation: YY designation
BB for Black Butte SP for Spring
EA for Eastman SU for Summer
EN for Englebright

HE for Hensley

IS for Isabella

KA for Kaweah

ME for Mendocino
MC for Martis Creek

ZZ designation
S for surface of Lake

B for bottom of Lake
I-1 for inflowl

1-2 for inflow 2

O for outflow
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NH for New Hogan
PF for Pine Flat
SO for Sonoma
SU for Success

Example: BB-SU-S is for a water sample taken from Black Butte in the Summer on the Lake’s
Surface.
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APPENDIX C

USFWS PLANNING AID LETTER
FISH AND WILDLIFE COORDINATION ACT REPORT






United States Department of the Interior

FISH AND WILDLIFE SERVICE
Sacramento Fish and Wildlife Office
2800 Cottage Way, Room W-2605
Sacramento, California 95825-1846

In Reply Refer To:

81420-2010-CPA-0079

Alicia E. Kirshner

Chief, Planning Division

Corps of Engineers, Sacramento District
1325 J Street

Sacramento, California 95825-2922

Dear Ms. Kirshner:

The U.S. Army Corps of Engineers has requested coordination under the Fish and Wildlife
Coordination Act for the Lake Isabella Dam Safety Modification Project. The proposed dam
modifications would occur on Lake Isabella, in Kern County, California. The enclosed report
constitutes the U.S. Fish and Wildlife Service’s planning aid letter for the proposed project.

If you have any questions regarding this report on the proposed project, please contact
Tyler Willsey at (916) 414-6577.

Sincerely,

-

Daniel Welsh ‘
Acting Assistant Field Supervisor

Enclosure

cc:
Mitchell Stewart, COE, Sacramento, CA

Marci Jackson, COE, Sacramento, CA

Regional Manager, CDFG, Fresno, CA

Central Valley Flood Protection Board, Sacramento, CA



PLANNING AID LETTER
LAKE ISABELLA DAM SAFETY MODIFICATION PROJECT
April 2011

This is the Fish and Wildlife Service’s (Service) planning aid letter on the effects of the proposed
Lake Isabella Dam Safety Modification (Isabella DSM) Project 35 miles northeast of
Bakersfield, California. This report has been prepared under the authority of, and in accordance
with, the provisions of the Fish and Wildlife Coordination Act (48 stat. 401, as amended:

16 U.S.C. 661 et seq.).

BACKGROUND

Lake Isabella Dam was placed into operation in 1953, but is currently unable to hold the amount
of water for which it was authorized due to an interim risk reduction measure (IRRM) reducing
the lake elevation from the authorized gross pool of 2605.5 feet to 2585.5 feet. Investigations
and analysis of the auxiliary and main dam deficiencies were culminated with the release of the
October 2009 report entitled “Potential Failure Mode Assessment - Isabella Main and Auxiliary
Dams.” Based on current engineering knowledge, U.S. Army Corps of Engineers (Corps)
determined that the Lake Isabella main dam, spillway, and auxiliary dam have a high risk of
failure due to significant seismic, seepage, and hydrologic issues. The project likely has the
highest annualized life loss risk of any dam in the Corps’ nationwide inventory, and has
considerable public and congressional interest. The Corps has determined remediation of the
dam safety deficiencies is necessary.

Legend
{ ~" Kern River

Borei Canal
A 7\ State Highways
“™\_ Main Roads

i Data Source: CalTrans 2010. ESRI 2004 lsabella Lake 0o 05 1 2

\| Aerial Source: NAIP 2009 Location P U, il
Figure 1: Map of the Lake Isabella Area




PROJECT DESCRIPTION

Lake Isabella Dam is located in between the towns of Kernville and Lake Isabella in Kern
County, California east of Bakersfield. The remediation options being investigated by the Corps
are listed below:

ALTERNATIVES EVALUATED
No Action Alternative

Under the No Action Alternative, there would be no Federal participation in remedial
improvements to the Isabella Main Dam, Spillway, or Auxiliary Dam. Isabella Dam would
continue to be operated in accordance with the established Water Control Plan and Flood Control
Diagram. In accordance with Draft Engineering Regulations 1110-2-1156, the lake capacity
(gross pool elevation) would be returned to, and the Dam would be operated at, the pre-IRRM
elevation of 2,605.5 feet. However, under the No Action Alternative, one or both dams would be
almost certain to fail under normal operations in the near-term without intervention.

Main Dam Alternatives

Alternative 1a- Roller-Compacted Concrete (RCC) Dam/Spillway

With this alternative, the earth-filled Main Dam would be replaced with a RCC Dam, just
downstream of the existing dam, and the existing Dam and Spillway would be removed. The
new RCC Dam would incorporate a spillway built into the RCC Dam. The existing bifurcated
outlet structure and the privately owned power stati<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>